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Background To date, the vast majority of studies on infant feeding behavior of Chinese 
population have been conducted in Asian and some western countries but not the U.S. As the 
fastest growing Asian subgroup and with the largest Chinese community outside of Asia, studies 
that focus on their health choices in the U.S. are long overdue. Where studies are available, the 
overseas Chinese population is often regarded as high formula feeding and low breastfeeding. 
Chinese mothers often cite family, cultural, and social expectations as the determining factors for 
their choice of infant feeding. Given the cultural beliefs and traditions of Chinese immigrant 
population in the U.S., this study argues for the importance of including the input of the overall 
community, as opposed to only mothers, as a more data-based explanation of the prevalence of 
formula feeding among the Chinese community in New York City, and in addition, why this 
community continues to accept formula feeding as the norm.  
Methods Guided by Theory of Planned Behavior, this study incorporated both quantitative and 
qualitative components. A total of 434 surveys and 20 in-person interviews were collected in 
Chinese populated areas in New York City.  
Results In examining the prevalence of formula feeding in the Chinese community, both 
quantitative and qualitative findings consistently identified the central role friends and family 
played in motivating certain groups to use formula. These less acculturated, educated, and China-
born subgroups are likely to conform to the idea that breast milk supplemented by infant formula 
  
 
is necessary in order to meet the nutritional demand of a growing infant. For the first-generation 
immigrants who breastfeed for health benefits and tradition, their attitudes towards infant feeding 
shifted after seeing other formula-fed children in populated Chinese communities as evident by 
shorter breastfeeding durations for the child born in the U.S. as compared to previous child born 
in China. As for the second-generation, who are more acculturated and educated, although they 
are aware of the benefits of breastfeeding and intend to breastfeed, they are expected by the older 
generation to continue the formula feeding tradition in the family. 
Conclusion When investigating why infant formula remained as the popular choice of feeding 
and is often perceived as the norm by this community, the current study identified the 
psychosocial variables that motivated individual subgroups and the context underlay. The 
findings provided new insights to the current literature and are intended to help guide future 
studies and to develop educational policy interventions to improve the overall infant feeding 
experiences for the Chinese community in New York City.
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On August 24, 2012, I sat with Y.M., a young immigrant mother from Shandong, China, 
on a bench at a playground in Chinatown. In Mandarin, Y.W. recounted her story to me:  
“My plan was to breastfeed my son, but one day, when he was around 3 
months old, I came to the park and while chatting with other moms there, I 
discovered that a lot of their babies drank formula milk. Basically, as long 
as you have been living here for a long time, they all… how to say it… the 
moms do it for body shape, because if you breastfeed, your breasts will 
sag, so it’s for body shape. Also the formula in the US is very good… my 
breast milk was constantly on and off and later I was just forcing it… but 
eventually I thought ‘oh well, without breast milk, it’s okay too…’ [I] 
became more open-minded, it’s just that baby can still grow very well 
without breast milk.”  
Y.M.’s first-person account of formula feeding is not an uncommon phenomenon. Rather, it is 
the typical experience of the mothers in the Chinese community. The obvious irony, of course, is 
that while the rest of the population in the country is promoting the health benefits of 
breastfeeding, this isolated and often hard-to-reach community seems content to accept formula 
feeding as the norm. The current study using mixed-methods approach is the first to investigate 
the perceptions and behavior of the Chinese community in New York City toward infant formula 





Definitions of breastfeeding 
“Ever breastfeeding” refers to a child who has received breast milk with or without other 
types of infant food sometime in his or her life even if only briefly (Xu, Qiu, & Binns, 2009). 
“Any breastfeeding” refers to an infant receiving breast milk with or without infant formula and 
other foods; “Exclusive breastfeeding” refers to feeding with only breast milk, with the exception 
of drops or syrups consisting of essential vitamins, mineral supplements or medicine (World 
Health Organization, 2012). The beneficial effects of breastfeeding for both the infant and 
mother have been well established in the medical literature and endorsed by the World Health 
Organization (WHO), American Academy of Pediatrics, and Academy of Nutrition and Dietetics 
(WHO, 2018; American Academy of Pediatrics, 2012; Academy Nutrition and Dietetics, 2015). 
Mothers are recommended to exclusively breastfeed for 6 months and thereafter continue along 
with appropriate complementary foods for up to two years of age or beyond. Despite the 
promotional and educational efforts, breastfeeding mothers today still face many challenges to 
make it work. 
Unique challenges faced by Chinese mothers in the U.S. 
Mothers in the U.S. and China face different challenges when it comes to successful 
breastfeeding. In the U.S., breastfeeding rate was at the lowest point in the early 1970s with 
unethical marketing of infant formula being one of the major reasons (Baker, Smith, Salmon et 
al., 2016). After several successful initiatives that took place to increase the awareness of the 
benefits and improve healthcare practices, more mothers have been leaving the hospitals 
breastfeeding since the 1970s (CDC, 2017). Meanwhile in China, breastfeeding used to be 
considered a tradition that signifies the mother’s transition into motherhood and many mothers 
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practiced it out of tradition, respect for the elders, and other cultural reasons. But with more 
women entering the workforce and the lack of regulations on formula marketing, formula may 
become a symbol of independence and even social status for those who can afford the imported 
kind advertised with special functions. So much so that China continues to be the world’s largest 
formula market for locally produced and imported formula and with an annual growth of over 
20% (Tang, Lee, Binns et al., 2014).  
When it comes to Chinese mothers living in the U.S., the improved access to safe formula 
products, government incentive programs, new expectations in the western world, at the same 
time, low acculturation associated with lack of English language skill, low health literacy, and to 
a less extent to traditional practices and values all make it easy for her or her family and friends 
to prefer formulas over breastfeeding. The ongoing safety issue in China has resulted in praising 
imported brand formulas and causing shortage of formulas in neighboring countries. However, 
this phenomenon and the prevalence of it has not been examined among the Chinese population 
in the U.S. The praise over US-manufactured formulas has a strong implication for how Chinese 
parents in the U.S. make their decision on infant feeding, especially when access to safe formula 
products is much easier than their relatives back in China. 
Consequence of unethical formula marketing  
The trajectory of breastfeeding trends shows us the impact of formula advertisement has 
had on infant feeding. Exposure to infant formula advertisement has not only shaped the 
mother’s perception of the proposed benefits of formulas, but it has also impacted her sense of 
being unable to sufficiently provide for her infants through breast milk, thus resulting in poor 
overall breastfeeding rates (Berry, Jones and Iverson, 2012; Kaplan and Graff, 2008; Cattaneo, 
Pani, Carletti, et al., 2014; WHO, 2013). With the WHO’s implementation of the International 
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Code of Marketing of Breast-Milk Substitutes in 1981 which prohibits the advertising and 
distribution of products for infants younger than 6 months old, the perception of breastfeeding 
has been much improved globally since the 1970s. However, despite the fact that medical 
doctors have consistently regarded breast milk as having more nutritional value than artificial 
formula, Chinese immigrants living in the United States (U.S.) as a whole are still viewed as the 
group that has a low rate of breastfeeding, high preference for formula, and early introduction of 
solids (Gonzalez-Pascual, et al., 2017; Bolton, Kremer, Hesketh, Laws and Campbell, 2016).  
Cultural expectations of Chinese mothers in the U.S. 
Researchers have long noted that self-efficacy is critical to successful breastfeeding. For 
many Chinese mothers, however, confidence in their ability to successfully breastfeed is often 
times undermined by the older generation’s push to use formula. In fact, when it comes to their 
decision on infant feeding, grandparents and perceived inadequate breast milk supply and 
nutrients were often mentioned as reasons for stopping breastfeeding early and supplementing 
formula (Grassley and Eschiti, 2011; Chan, Nelson, Leung et al., 2000). Studies have 
consistently found that grandparents of newborns are not always supportive of breastfeeding. 
While many of today’s grandmothers were reported to lack either the knowledge or experience 
about breastfeeding themselves, since they raised their own children on formula during the time 
when formula was the preferred and considered as the modern way of feeding an infant, they 
continue to advocate formula to their grandchildren nowadays (Grassley et al., 2011). A Chinese 
grandmother once told her daughter that she was “disappointed” by her decision to breastfeed the 
newborn, which is not at all uncommon phenomenon among the Chinese community in New 
York City. While these phenomena have been documented among Chinese mothers in China and 
overseas countries, as well as among mothers who are not Chinese in the U.S., they have not 
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been fully examined among the Chinese mothers in the U.S. The pressure from grandparents is a 
very important factor in understanding why Chinese mothers still choose to formula feed at 
home. It may be partly due to the grandparents’ constant pushback against breastfeeding. The 
current study offers a first insight into how Chinese grandparents look at formula feeding versus 
breastfeeding. This information expands our understanding as to why even though breastfeeding 
benefits are routinely educated to expecting mothers, these Chinese mothers continue to switch 
to formula early after they return home.  
1.3. Rationale for the Study 
As the fastest growing Asian subgroup with a population of 3.8 million and as the largest 
Chinese community outside of Asia, Chinese-Americans have received limited attention in terms 
of interventions and strategies to improve the current low breastfeeding rates. One of the reasons 
for the low breastfeeding rates is the popularity of formula feeding, yet no study has examined 
why formula feeding is so popular (Donaldson, Kratzer, & Okutoro-Ketter et al., 2010; Doneza 
and Morgan, 2016). This study attempts to fill that gap.  
The current study employs a continuous cross-sectional mixed-methods design, 
categorized by the collection and analysis of quantitative and qualitative data simultaneously. 
The design of the study instruments is guided by the eight constructs within the Theory of 
Planned Behavior (TPB) that examine the Beliefs, Attitudes, Descriptive and Injunctive norms, 
Perceived Difficulty, Perceived Behavioral Control, and Behavioral Intention as well as 
Behavior specifically for those who have fed formula to an infant as parents or grandparents. The 
findings can provide an understanding as to why, even though breastfeeding is routinely 




1.4. Purpose of the Study 
The purpose of this mixed-methods study is to investigate the perceptions and behavior 
of the Chinese community in New York City toward infant formula. This is the first study to 
systematically identify the TPB psychosocial variables that correlate to using infant formula and 
recommending it to others.  In addition, the study incorporates qualitative data to provide in 
more detailed the descriptions and explanations that connected the conceptual bridges between 
these relevant variables. When Chinese mothers living in China and overseas countries are asked 
to explain their rational when it comes to infant feeding, they frequently point to family, cultural, 
and social expectations as determining factors. The present study argues that Chinese mothers’ 
decisions are highly influenced by social environmental factors, of which many override the 
mothers’ own original intention, and as such may serve as a more data-based explanation of the 
prevalence of formula feeding among Chinese immigrants in New York City. These findings can 
help healthcare professionals and public health understand the social and cultural context in 
which Chinese mothers arrive at their decisions. Such knowledge can help enhance current 
programs to be more sensitive to these external but determining factors. The information can 
help develop new strategies to correct existing misconceptions and provide culturally appropriate 
assistance to the community. 
1.5. Theoretical Framework 
 As an extension of Theory of Reasoned Action (TRA) (which was later renamed as the 
Reasoned Action Approach [RAA]), the psychosocial theory of TPB has been used to examine 
different health behaviors and intentions including smoking, alcohol and substance use, health 
services utilizations, sun protection, and breastfeeding (Montano and Kasprzyk, 2015). TPB 
suggests that human behavior is guided by three kinds of beliefs: behavioral, normative, and 
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control (Ajzen, 2002). Behavioral beliefs are Beliefs about the consequences associated with the 
behavior and the sets of beliefs have the direct influence on an outcome Attitude that is either 
favorable or unfavorable. Normative beliefs are perceived social pressure to perform the 
behavior. For the current study, the two kinds of norms used are: Descriptive Norm which is the 
prevalence that the behavior is performed by individuals of significance while Injunctive Norm is 
the approval or disapproval by individuals of significance. The success in performing a behavior 
is dependent upon whether or not the individuals exercise control over the behavior (Montano et 
al., 2015). Thus, control beliefs are factors that may further or hinder performance of the 
behavior. The level of control can also be influenced by the perceived Difficulties of performing 
the behavior (Ajzen, 2002). Together, these constructs predict Behavioral Intention which often 
time serves as the immediate determinant of Behavior (Ismail, Muda, and Bakar, 2016).  
According to TPB, one’s behavioral intention involves the determinants of motivation 
such as behavioral beliefs and feelings about a behavior driven by the perception of benefits and 
outcome expectations, attitudes of favorable or unfavorable, perceived norms, as well as 
behavioral control that is influenced by perceived difficulties. Anchondo, Bekeley, Mulla et al 
(2012) noted that, attitude is shaped by one’s belief about the consequences of a behavior and an 
evaluation of the outcome. As formula feeding has been reported in previous studies as the clear 
preference among members of the Chinese community, questions related to both beliefs and 
attitude towards the behavior of formula feeding are included. Contento (2016) noted that, 
attitudes have both cognitive and affective aspect. An example of cognitive aspect is that “I think 
using formulas made in the US is a very good thing” and affective aspect such as “I feel very 
favorable towards formulas made in the US”.  As both components play an influential role in 
behavioral intention, the cognitive and affective aspects toward formula feeding are relevant in 
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the current study explaining the prevalence of formula feeding in the Chinese community 
(Contento, 2016). 
 Norms are our perceptions of other people’s attitudes and behaviors (Contento, 2016). 
Generally, they are considered our perceived social pressure to perform or not perform a 
behavior (Swanson and Power, 2005). More specifically, norms can be further broken down into 
descriptive and injunctive norms. Descriptive norms are perceptions about what significant 
members of community are doing while injunctive norms are what significant members of 
community expect one should do (Montano et al., 2015). As previous interview study reported 
that first-time mothers mentioned following other mothers’ advice for switching from 
breastfeeding to formula feeding (descriptive norm) and that grandparents often expected 
mothers to use formula to feed their grandchildren (injunctive norm) (Lee and Brann, 2015), 
these two constructs are relevant in explaining the prevalence of formula feeding in the Chinese 
community that highly values the input of community members and elders in their family.  
Perceived control and difficulties are also used to examine factors that make it easy or 
difficult to carry out the behaviors and are relevant. They play a determining role whether or not 
the behavior is feasible for the circumstances a person is given. Many mothers have mentioned 
that the decision on how to feed their children is not completely in their own control. They have 
also reported formula feeding being the easy option when they are confronted with problems 
related to breastfeeding. As such, constructs of perceived control and difficulties are used to 
examine how they might affect the behavior of using or recommending formula. Together, TPB 
constructs of beliefs, attitude, descriptive and injunctive norms, perceived control and difficulties 
are used to examine and explain the prevalence of formula feeding in the Chinese community in 
New York City. 
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TPB has been widely used to explain and predict factors associated with breastfeeding in 
both postpartum and expecting mothers (Zhang, Zhu, Zhang et al., 2018; Cabieses, Waiblinger, 
Santorelii et al., 2014; Montano et al., 2015). In exploring factors associated with breastfeeding 
outcome, Zhang et al. (2018) found that TPB constructs were predictors of exclusive 
breastfeeding. It was found that attitude, norms and control were significantly different between 
mothers with and without exclusive breastfeeding at 4 months. Zhang et al. (2018) concluded 
that mothers with a higher score of attitude, norms, and control were more likely to practice 
exclusive breastfeeding at 4 months (Zhang et al., 2018). TPB constructs have also been used to 
predict breastfeeding outcomes among expecting mothers. Cabieses et al. (2014) grouped 
pregnant mothers into four groups: breastfeeding, mixed-feeding, formula-feeding, and no clear 
intention groups. They found that women with high intention to breastfeed were less likely to 
report high attitudes in any other feeding alternatives. They also found that reported the intention 
to breastfeed was related to health considerations while formula-feeding was related to 
convenience. These studies consistently show that TPB is useful in explaining and predicting 
behaviors in the area of infant feeding. 
Besides predicting and explaining breastfeeding outcomes among recently postpartum 
mothers at the hospital and expecting mothers during earlier trimesters, studies have also 
examined TPB constructs among much younger population of school-aged. As the work to 
rebuild positive attitudes toward breastfeeding takes a long time, researchers have encouraged 
more publicity campaigns with a focus on correcting misconceptions held by the younger 
population (Goulet, Lampron, Marcil et al., 2003; Swanson, Power, Kaur et al., 2006). Swanson 
et al., (2005) evaluated the role of knowledge and social influences on beliefs and future 
intentions to breastfeed or bottle-feed among Scottish adolescents between the ages of 11 to 18. 
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They found that knowledge and social influences were important predictors of positive 
breastfeeding beliefs and future intentions to breastfeed among the young population. In 
addition, the studies among the younger population recognized the role the male partner plays by 
including both genders in their study and proved TPB constructs to be a relevant framework to 
explore misconceptions toward breastfeeding in hope to correct them at a younger age. 
Based on the constructs within TPB, the current study investigates Beliefs, Attitudes, 
Descriptive norms, Injunctive norms, Perceived behavioral control, and Perceived difficulties, 
and Behavioral intention with respect to using or recommending formulas in the Chinese 
community in New York City. For parents and grandparents, analysis is carried out to examine 
how behavioral intention correlates to the behavior of having fed child or grandchild with 
formula.  The construct map of TPB for the current study and the number of questions for each 
construct is as follows: 
Figure 1. Construct map of TPB adapted from Ajzen (2019) for understanding the prevalence of 





1.6. Research Questions for Quantitative Study: 
Research Question 1. Do TPB constructs (such as beliefs, attitudes, descriptive and injunctive 
norms, perceived difficulty, perceived behavioral control, and behavioral intention) vary by 
sociodemographic factors of the Chinese community in New York City? 
Research Question 2. Do the correlations between these TPB constructs and the Behavioral 
intention construct of using or recommending formula vary by sociodemographic factors of the 
Chinese community in New York City? 
Research Question 3. In the subset of parents, which of the TPB construct correlates to the 
behavior of having used formula to feed a child? 
1.7. Research Questions for Qualitative Study: 
In order to investigate the beliefs of this community that seems to accept formula feeding 
as the norm, interview questions were designed to generate specific perceptions about infant 
formula among a subset of sample of individuals who have been identified as having used or 
recommended, or plan to use or recommend formula. This partial purposeful sample of 
individuals allow the findings to focus on exploring the positive beliefs of formula feeding in an 
open-ended, in-depth manner. The research questions for the qualitative study are: 
Research Question 1. For those who have used formula or will use or recommend formula, what 
are the perceived benefits of formula feeding and their source of information? 
Research Question 2. For those who have used formula or will use or recommend formula, what 
do they think about breastfeeding? 
Research Question 3. For those who have used formula or will use or recommend formula, what 
are the differences in expectations between Chinese women in China vs. in the U.S. and how 
might formula feeding help fulfill the new expectations? 
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Research Question 4. What is the most popular infant feeding method in their community and 
what are the explanations for being popular? 
Questions only for grandparents 
Research Question 5. For grandparents who have used formula or will use or recommend 
formula, what do they think about formula feeding vs. breastfeeding? 
Research Question 6. How did they feed their children back then? 
Research Question 7. How does the younger generation value their input as grandparents? 
1.8. Significance of the Study 
 To date, the vast majority of studies on infant feeding behavior of Chinese population 
have been conducted in Asian and some western countries except for the U.S. As the fastest 
growing Asian subgroup and with the largest Chinese community outside of Asia, studies that 
focus on their health choices in the U.S. are long overdue. Where studies are available, overseas 
Chinese population is often regarded as low breastfeeding and high formula feeding. Chinese 
mothers are found often pointing to family, cultural, and social expectations as the determining 
factors for their choice of infant feeding. Given the cultural beliefs and traditions of Chinese 
immigrant population in the U.S., this study argues that it is necessary to include the input of the 
older generations who are highly involved in decision-making process of the younger 
generations and members from the community as a more data-based explanation of the 
prevalence of formula feeding among the Chinese community in New York City. 
1.9. Scope and Deliminations 
 This mixed-methods study consists of a survey and interviews. The survey follows TPB 
to describe and analyze Beliefs, Attitudes, Descriptive and Injunctive norms, Perceived 
difficulty, Perceived behavioral control, Behavioral intention, and Behavior with respect to using 
or recommending formula feeding among the Chinese community in New York City. The 
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interview questions were designed to generate specific perceptions about infant formula among 
sample of individuals who have been identified as having used or recommended, or plan to use 
or recommend formula. 
 The target Chinese community for the current study were those who reside or work in 
one of the five boroughs of New York City. Since they would have connections and interactions 
with the community in New York City in some ways, those who lived outside but worked in one 
of the five boroughs will be included for the study. Due to the unique urban setting of New York 
City that may bring upon different infant feeding experiences, the Chinese communities that are 
both living and working outside of New York City were excluded from the study. As an urban, 
metropolitan city, the findings of this study are not generalizable for the overall Chinese 
communities across the U.S. However, including only New York City community members may 
increase the generalizability across New York City. 
1.10. Definition of Terms 
Acculturation – is a term that is used to describe the cultural and linguistic changes that occur 
when two cultures come into contact (Fox, Thayer and Wadhwa, 2017). 
Chinese descent – people who have full or partial Chinese ancestry.  
Infant – a term that typically applies to young children under one year of age (Center for Disease 
Control and Prevention, 2018). 
Definitions of Breastfeeding 
Breast milk – a source of nutrients that meets all of a baby’s needs for about the first 6 months of 
life (Center for Disease Control and Prevention, 2018)  
Breastfeeding – refers to the provision of breast milk either directly through the breast or 
pumped breast milk (Noel-Weiss, Boersma and Kujawa-Myles, 2012). 
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Ever breastfeeding – refers to a child who has received breast milk with or without other types of 
infant food sometime in his or her life even if only briefly (Xu et al., 2009). 
Any breastfeeding – refers to an infant receiving breast milk with or without infant formula and 
other foods (World Health Organization, 2012).  
Exclusive breastfeeding – refers to feeding an infant with only breast milk including pumped 
breast milk, with the exception of drops, syrups of vitamins, minerals, and medicines (Noel-
Weiss et al., 2012). 
Complementary feeding – refers to the period after 6-months when infants begin eating solid, 
semi-solid or soft foods along with breast milk (UNICEF, 2018). 
Definitions of Formula Feeding 
Infant formula – is a substitute of artificial feeding for breast milk (Stevens, Patrick & Pickler, 
2009). 
Follow-up formulas – are meant to be a bridge between regular formula and cow’s milk for 
infants older than six months and is deemed by WHO as not necessary (WHO, 2018). 
Toddler milks – are marketed for picky eaters, framed as a familiar, but more grown-up, version 
of the breast milk (Wilhelm, 2018). 
1.11. Position of the Researcher 
 The researcher is a bilingual first-generation Chinese-American who grew up in Hong 
Kong and has strong familial ties to mainland China. From the time she was a child, she has been 
equally fluent in Cantonese and Mandarin. As a teen, she moved to Canada, where she received 
her high school and college degree. She is a registered dietitian and has an extensive experience 
of working with the Chinese community in New York City from different public settings. From a 
literature review, she learned the barriers Chinese mothers faced in raising young children in 
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New York City. For her master’s thesis, she conducted an interview study with 22 recently 
postpartum Chinese mothers in New York City and from this work, she has become even more 
determined to learn more about the subject. Part of the findings related to cultural influence on 
infant feeding was published in the Journal of Community Health in 2015. Moreover, she 
continued to obtain training in counseling and working with mothers during her dietetic 
internship at the Tri-County Health Department in Colorado. From her academic research and 
work experience, she has developed a deep understanding of the complicated factors at play 
when it comes to a mother’s decision on breastfeeding, formula feeding or a mixed of both. 
These factors include the cultural and financial barriers a mother faces, the possibility of limited 
accommodations at her workplace, in her community, and the ubiquity of formula marketing in 
the wider society. She believes every mother deserves the right to have knowledge, to know how 
their decisions are all influenced in one way or another by the social, cultural and economic 






TOPIC 1 – DEVELOPMENT OF ALTERNATIVE INFANT FEEDING METHODS 
History of Infant formula 
Feeding a child during the first half of the infancy period takes the forms of breast milk, 
formula feeding or a mix of both. At around the 6-month mark, nutritionally-adequate and 
appropriate solids can be gradually introduced. The WHO recommends mothers to introduce 
appropriate complementary solid foods to meet the infant’s evolving nutritional needs together 
with continued breastfeeding for 2 years of age and beyond (WHO, 2013). Though the choices 
for feeding an infant may seem finite for the mother, those decisions have never been simple. 
Mothers today, like mothers throughout human history, have had to face challenges 
associated with breastfeeding. According to Stevens, Patrick, and Pickler (2009), the 
encyclopedia Papyrus Ebers of the ancient Egyptians had already written down a prescription for 
lactation, thus documenting their awareness of breastfeeding difficulties can be dated as far back 
as 1550 BC. As an alternative was needed and animal’s milk was not widely available, wet 
nursing became a crucially important source to an infant whose mother could not breastfeed.  
 Wet nursing became an increasing popular alternative from 950 BC to 1800 AD. 
However, concerns surrounding the idea of “having a woman breastfeed another’s child” also 
began to surface (Steven et al., 2009). Breast milk was believed to contain both physical and 
psychological characteristics of the wet nurse. As such, wet nurses were not only recommended 
on account of being healthy, but also in possession of certain physical traits. For example, wet 
nurses should not have auburn hair as auburn hair was believed to be hot temper and not good for 
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the infant. Eventually with the availability of animal’s milk and advancement in artificial feeding 
methods, wet nursing became largely extinct by 1990. 
 Despite the fact that medical doctors have consistently regarded breast milk as having 
more nutritional value than artificial formula, companies have, nevertheless, been able to 
increase the public trust in formula milk. This was largely due to the power of decades-long 
sustained marketing campaigns. As early as the 1920s, formula companies continued to promote 
and expand its consumer base by introducing non-dairy for those who were allergic to cow’s 
milk and fortifications to substitute the nutrients lacking in soy.  
 While there is currently no federal regulation in place against direct marketing of formula 
to the public in the U.S., it used to be that formula companies could only advertise to physicians. 
In 1929, the American Medical Association (AMA) formed the Committee on Foods to oversee 
and approve the safety and quality of formula composition. This enforced a positive working 
relationship between the formula industry and medical profession. During this pivotal period, the 
general public would gradually come to regard formulas as a safe substitute for breast milk since 
it was something “approved” by the medical profession. The working relationship between the 
industry and the medical doctors has been negative rather than positive on the rate of 
breastfeeding as a result.   
Formula companies continued to promote its products in both developing and developed 
countries. As a consequence, the breastfeeding rates declined globally in the 1970s. In the U.S., 
this prompted the National Council of Churches’ Interfaith Center on Corporate Responsibility 
and the Infant Formula Action Coalition to take actions in improving the public awareness of the 
importance of breastfeeding. Fearing a sharp decline of their market shares, formula companies 
went against the prior agreement with AMA and began to directly market to consumers in 1998 
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(Stevens et al., 2009; Abrams, 2015). By 1989, the first television commercial was aired (Kaplan 
et al., 2008). Since then, the industry has become even more aggressive in promoting infant 
formulas, largely without any regulatory oversight. Today, Infant formula advertising is 
ubiquitous and is something that expecting and new mothers described as impossible not to have 
seen (Parry, Taylor, Hall-Dardess, Walker and Labbok, 2013). The sources of infant formula 
advertisement ranged from health care clinics, Internet, pregnancy magazines to direct-to-
consume mailings (Parry et al., 2013). 
Regulation related to infant formulas 
Other than the Infant Formula Act (IFA) of 1980, which required all infant formulas sold 
in the U.S. to meet the requirement for macro- and micronutrients compositions, there have been 
no regulations to monitor the functional claims formulas are advertised to have. In addition, 
infant formulas are classified as food products by the US Food and Drug Administration (FDA) 
(Stevens et al., 2009; Abrams, 2015). Unlike health claims for medications, as a food product, 
infant formulas are not required to obtain prior authorization when it makes functional claims 
(Hughes, Landa, and Sharfstein, 2017; Abrams, 2015). The problem with the way formula is 
regulated or the lack of their regulation is that the general public would think the development of 
any new infant formulas have gone through rigorous tests by the FDA to be proven safe and for 
the effectiveness they claim to have before being released to the market. But in reality, as food 
products using ingredients that fall under the claim of “Generally Recognized as Safe,” infant 
formulas also have no obligation to share information with the FDA and public, including their 
variations in protein, fat, or mineral amounts (Abrams, 2015; Hughes et al., 2017).  
With such generous leeway, the development of the infant formulas market has evolved 
into the business of normalizing the use of specialized formulas for all infants (Hughes, Landa 
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and Sharfstein, 2017). Using small changes in the composition of their formulas, formula 
companies frequently use slogans such as “gentle” and “sensitive” to describe their products 
(Abrams, 2015). They commonly claim their products can “foster cognitive development”, 
“support digestive health”, “improve, support, or aid in brain, eye or vision, immune system, and 
language development”, “support bone development”, or calling their products “ a solution for 
digestive troubles and gastric reflux or spit up” (Hughes et al., 2017; Stang, Hoss and Story, 
2010). Companies have also developed formulas with a lower dosage of protein and energy, 
putatively to mimic breast milk that may reduce the risk of childhood obesity associated with the 
typical formula-fed infants (Abrams, 2015). Nevertheless, there are no published studies 
investigating these claims in the long-term or studies showing benefits to these formulas 
(Abrams, 2015).  
Infant formula that was once seen as specialized food has turned into normal food for all 
infants (McFadden, Mason, Baker et al., 2016). It is not at all surprising to see the market for 
infant formulas has become increasingly competitive. At the same time, the purpose of artificial 
milk has gone from “could provide a healthy alternative if breast milk was not available” to 
specifically made for breastfeeding supplementation and even a better alternative than 
breastfeeding (Abrams, 2015). It has created the deception that there is actually a better 
alternative to breastfeeding (Abrams, 2015; Parry et al., 2013). 
Currently, there are no published studies showing any particular benefit to these formulas 
or any actual evidence that using formula to supplement breastfeeding is beneficial to infants 
(Abrams, 2015). For these specialized formulas, the difference between 19 and 20kcal/gm 
formula may seem negligible, but no studies have been conducted to examine the effect on 
infants (Abrams, 2015). It is also too early to know if there are potentially any long-term effect 
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of adding long-chain fatty acids and prebiotics, introducing low lactose or reducing protein and 
kcal to match that of breast milk on healthy infants (Hughes et al., 2017; Abrams, 2015). While 
we do not know the long-term health consequences of these specialized formulas for healthy 
infants, what we do know is that the phenomenon of specialized infant formulas has led to the 
increase in formula prices (Hughes et al., 2017).  
Since specialized formulas becoming the new “regular formulas”, families today might 
spend an extra $400 per year on formulas with added ingredients that might not have any added 
benefits (Hughes et al., 2017). The United States Department of Agriculture (USDA) funded 
program, Women, Infant and Children (WIC), provides benefits to more than half of all infants 
born in the U.S. and one-half of formula in U.S. is distributed through WIC (WIC, 2015; 
Abrams, 2015). WIC estimated that more than $91 million of the $850 million funding on infant 
formulas were spent on these specialized formulas (Hughes et al., 2017). Where this issue 
becomes even more problematic is that the confusion among consumers often leads to parental 
anxiety, interference with physicians’ advice, and potential delay in the diagnosis of medical 
disorders (Abrams, 2015; Stevens et al, 2009). 
International Code of Marketing of Breast-Milk Substitutes by WHO and Violation 
 To combat the adverse consequences of formula advertisement, the decision-making 
body of the WHO, the World Health Assembly (WHA) adopted the International Code of 
Marketing of Breast-Milk Substitutes in 1981. This voluntary Code prohibits the advertising and 
distribution of formula milk products of any kind, including liquid milk, formula powder, teas 
and other foods from being represented as suitable for infants younger than 6 months old and 
discourages the use of marketing claims on packaging (Berry et al., 2012). In countries where 
marketing of infant formulas is restricted, violation of the Code or insufficient national 
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regulations for implementation of the Code has been reported often (McFadden et al., 2016; 
Berry et al., 2012; Appleton, Laws, Russell et al., 2018). Berry et al (2012) examined the 
countries that did abide by the Code and those that did not, and found that the existence of the 
Code did not reduce the frequency in which advertisements for infant formulas, toddler milk, and 
any other products associated with a shared brand identity with infant formulas appearing in 
parenting magazines. In fact, advertisements of associated products actually appeared more 
frequently in countries that adopted the Code than those that did not (Berry et al., 2012). What is 
evident is that countries where direct-to-consumer advertising of infant formula was prohibited, 
toddler milks were promoted more aggressively (Berry et al., 2012).  
 The problem with toddler milk advertising is not only that it is not recommended and 
deemed unnecessary across research and the WHO (Pereira, Ford, Feeley et al., 2016) but 
mothers essentially do not differentiate toddler milk and infant formulas advertisements (Berry et 
al., 2012; Scientific Advisory Committee on Nutrition, 2008). Companies utilize a type of 
marketing strategy known as “line extension.” It has the ability to make consumers transfer what 
they know about a familiar brand to a new product (Berry, Jones and Iverson, 2009). By using 
similar brand features and designs such as logos, packaging, images, and colors that resemble to 
those of infant formulas, companies condition consumers to associate their toddler milk with 
their infant formulas (Parry et al., 2013; Pereira et al., 2016). Toddler milk is and is marketed for 
picky-eaters by providing nutrients. 
A study conducted in Australia after the enactment of the Code against infant formula 
milk advertisement found that 12 of the 15 mothers mistook toddler milk as infant formulas even 
when the word “formula” did not appear in any of the toddler milk advertisements (Berry et al., 
2009). In another study, pregnant women and mothers in Italy also were reported to have been 
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misled by the ambiguity of the information displayed on toddler milk products and unable to 
understand its proper meaning (Cattaneo et al., 2014). The study even found that certain formula 
packaging was more likely to be perceived by mothers as breast milk (Cattaneo et al., 2014).  
Years after the Code became legislation, many studies have consistently showed the 
violation of the Code to be common in countries where it is adopted. Formula companies also 
take advantage of any opportunity to increase their market share by sending formulas rather than 
food during emergency reliefs in places such as South Africa and Sichuan in China (Coutsoudis, 
Coovadia and King, 2009). Through either a more indirect way of taking the advantage of the 
legislations on infant formulas and use of toddler milk to promote their infant products or a direct 
way of violating the Code, it is evident that formula companies successfully continue to achieve 
its goal of promoting infant formulas (McFadden et al., 2016; Berry et al., 2009; Kaplan et al., 
2008; Appleton et al., 2018).  
Mothers’ Perception of Infant Formula through Studies of Breastfeeding 
From an economic perspective, it is perfectly understandable why the formula industry 
has adopted such an aggressive approach in promoting infant formulas to mothers. Human 
biology dictates that the sooner the mother switches to use formula, the more she will have to 
depend on formula as the sole source of nutrition for the rest of her child’s infancy period. So, 
the earlier formula companies can get mothers to depend on their products, the more profit they 
can generate from each mother. In order to persuade mothers to switch to formula, mothers who 
are exposed to advertisement may be unsuspectedly indoctrinated with the idea that not only 
infant formulas are good but perhaps provide even more for her infant than her breast milk. 
Therefore, mothers unwittingly buy into the idea that infant formulas are necessary. 
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To illustrate this point, studies that investigated factors associated with early cessation of 
breastfeeding among mothers overwhelmingly found that infant formulas were perceived as 
equivalent to breast milk (Tang, Binn, Lee, 2015; Scientific Advisory Committee on Nutrition, 
UK, 2008; Parry et al., 2013; Lee et al., 2015). Mothers also believed that formula-fed infants 
could sleep longer at night and that supplementing formula to a breastfed infant would not 
reduce the breast milk production by the mother (Tang et al., 2015). One mother even reported 
the advertisement led her to see formulas as “powdered breastmilk” (Parry et al., 2013). The 
HealthStyle Survey conducted by the Centers for Disease Control and Prevention (CDC) among 
U.S. adults of both sexes found that 18% of adults agreed to the statement that “Infant formula is 
as good as breast milk.” (CDC, 2011). Based on the survey, it is evident that the perceived 
benefits of infant formulas were overrated by both mothers and the general public who have been 
exposed to their advertisements. In reality, formulas do not change in composition as does breast 
milk as the infant ages (Stevens et al., 2009). Unfortunately, the way formula companies are 
currently allowed to market their products and the mandatory and necessary supplementations of 
certain nutrients such as vitamin D and iron at around 4-months inspired mothers to doubt the 
benefits of her breast milk and worry that her breast milk lacks certain scientific ingredients 
found in formulas.  
USDA Proposed Guiding Principles for Structure/Functional Claims of Infant Formulas 
When the WHO first adopted the Code on infant formula marketing restriction in 1981, 
the U.S. was the only original country that voted against it (Abrams, 2015; Kaplan et al., 2008). 
Since then, the U.S. has remained steadfast in its opposition against the Code to regulate formula 
marketing (Hughes et al., 2017; WHO, 2016). To understand the myriad complex dynamic at 
play between the formula industry promotion on infant formulas and the government on 
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breastfeeding, it is important to note that while companies spend an average of $30 on every 
infant per year on formula promotion, the government spend only $0.21 on 
breastfeeding (Coutsoudis et al., 2009). 
Besides the disproportionate ratio of money spent on formula marketing versus 
promoting breastfeeding, the lack of regulation also makes the U.S. a favorable market for infant 
formula promotion. It subsequently makes it easy for formula companies to market their products 
directly to their target consumers through a large range of different mediums. Internet, mail, 
hospital discharge gifts are only examples of the many other venues utilized by formula 
companies (Abrams, 2015). In light of the aggressive marketing strategies and the confusions all 
of the unregulated claims have caused and the resulting confusions for the public, in September 
of 2016, the USDA proposed a guiding principle for structure or function claims made in infant 
formulas (USDA, 2016). At this point, the guiding principle has been distributed for comment 
only. However, the purpose of the proposal is to require that “all claims in food labelling must be 
truthful and not misleading.” Although the guideline suggests a “systematic evidence-based 
review process for evaluating the strength of the evidence for making structure or function 
claims for their products,” it is uncertain how the guideline principle will unfold after input from 
industry (USDA, 2016). 
            To date, the vast majority of studies focused on the perception of infant formula have 
largely been focusing on the general U.S. population, and Chinese mothers in China or other 
foreign countries, while neglecting the Chinese community residing in the U.S. The lack of 
regulation on direct formula marketing, the way infant formulas is categorized as functional 
food, and the overrated benefits of formulas over breast milk are all reasons that make U.S. a 
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competitive and profitable market for infant formulas. How this underserved population might be 
affected by all of these factors has not been examined.  
TOPIC 2 – INFANT FORMULA IN CHINA 
National Food Safety Issues in China 
With Chinese people valuing and continuing their cultural beliefs even years after 
migrating to a new country, it is important to also look at the social phenomena in China. It is 
very likely that these beliefs about formulas and toddler milk get carried-over to the Chinese 
community in the U.S. and shapes how the Chinese community perceive about the benefits of 
infant formulas in the U.S. 
China is currently the biggest market in the world for formula milk contributing $17.8 
billion to the world’s $44.8 billion in sales in 2014 (Baker et al., 2016; Tang et al., 2014). With 
about 41 million children who are 36 months or younger, Chinas also has the world’s second 
largest number of children in the world following India. The projection is that China’s formula 
sale will continue to produce an annual growth of over 20% (Tang et al., 2014). A study that 
looked at the recent trends and patterns of the formula market between 2008 and 2013 found that 
there was a positive association between sales volume and country income level with the most 
rapid growth observed in middle-income countries of East and South-East Asia countries like 
China, Indonesia, Malaysia, Thailand, and Vietnam (Baker et al., 2016). And while China’s 
economy has grown significantly in the past decade, with some of its fastest growth in recent 
years, such association only offers a partial picture for why the choice of formula is popular in 
China (Chappell, 2018; Wildau and Hornby, 2018) 
In order to understand infant feeding practices in China and why imported formulas 
might be prized and highly valued by the Chinese community in China and the U.S., it is worth 
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looking into the ongoing issues with food safety in China. In 2008, it was discovered that Sanlu, 
the state-owned formula company, was publicly exposed as having used melamine that gives an 
appearance of attaining normal levels of protein in their milk products to conceal the low protein 
level (Qiu, Binns, Zhao et al., 2010; Tang et al., 2014). As an industrial chemical, when used in 
human, the high nitrogen content from melamine can cause severe kidney damages such as renal 
calculi, haematuria, and even renal failure (Qiu et al., 2010). While the safe limit of melamine 
was set at 1.0 mg/kg, the concentration found in the contaminated formula was as high as 4,700 
mg/kg (Ji, Wong, Cai and Liu, 2014).  
Shortly after the reports of Sanlu’s malfeasance surfaced, mothers of children aged less 
than 3 years old were asked to contact their local health clinic to screen for melamine. More than 
1.5 million infants were screened in one province and 3,000 infants needed to be admitted to the 
hospital for further assessment (Qiu et al., 2010). At least 6 infants were killed and 300,000 
babies were ill from the formation of kidney stones and other related health complications (Ji et 
al., 2014; Tang et al., 2015; Parry, 2008). The full extent of the damage is unknown and may be 
never known as melamine continued to be detected in formulas and other foods in the U.S. and 
South Africa even years after the incidence (Coutsoudis et al., 2009). This incidence has 
seriously discredited China manufactured infant formulas not only among people in China but 
also internationally. 
While the melamine scandal might be the most notorious example of China’s food safety 
issues, it is far from an isolated case. In 2004, 4 years before the melamine incidence, another 
fake formula incidence took place in Fuyang, Anhui Province in China. The incidence involved 
no less than 36 different fake brands in China and was believed to have caused at least 50 infant 
fatalities with more than 100 severely malnourished from consuming formula that was short of 
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nutrients (Watts, 2004; Ji et al., 2014). In 2011, another incidence of toxic formulas caused by 
moldy cattle feed was reported by China Mengniu Dairy Company (Bloomberg, 2015; Ji et al., 
2014). In 2012, another dairy company Yili Group recalled mercury tainted formula from the 
market (BBC, 2012; Ji et al., 2014). Besides infant formulas, chicken, pork, beef, rice, eggs, 
cooking oil and liquor have consistently been reported in the news in China as unsafe for 
consumption (Ji et al., 2014). 
Issues with infant formulas manufactured in surrounding countries of China have also 
been reported. In 2012, Hong Kong Health Department urged parents not to feed their child with 
Japanese brand formulas due to low iodine content (Hon and Leung, 2014). Following the 
tsunami and radiation leak in Japan, parents in Hong Kong and China also feared that formulas 
from Japan might be tainted with radiation (Hon et al., 2014). As a result, Korean brand formulas 
overtook Japanese formulas in popularity (Hon et al., 2014). New Zealand, which has long been 
a trusted source of imported formulas, also had to be recalled due to botulism contamination 
(Hon et al., 2014; Tang et al., 2015). Safety issues with infant formulas happened so frequently 
that problematic formulas are often referred to as “fake formula” by the local Chinese. It is as if 
Chinese parents are constantly searching for formulas that are safe. With these long-stand 
problems in mind, U.S. manufactured formulas may be considered a safe choice for Chinese 
parents in the U.S. 
Perception of Infant Feeding in China 
In response to the series of infant formula safety incidences in China, researchers from 
Australian and China collaborated on a study to investigate the perceptions and preferences on 
infant formulas by mothers in China (Tang et al., 2014). The study grouped formulas into three 
categories: “domestic” are brands owned and manufactured in China; “hybrid” refers to those 
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owned by foreign company but manufactured in China; and “imported” are wholly owned by 
foreign company and manufactured outside China (Tang et al., 2014). As it turns out, the study 
found that mothers had higher level of confidence in the quality of imported (mean score 7.0) 
than hybrid (5.4) or domestic (4.7) brands (Tang et al., 2014). As the first scientific investigation 
of its kind, this study confirmed the common belief that Chinese mothers have more confidence 
in imported infant formulas than hybrid and domestic brands (Tang et al., 2014).  
In fact, imported formulas in neighboring countries of China are often reported to be 
running out of supply. In order to ensure that local parents have adequate access to infant 
formula, in March of 2013, the Hong Kong government revised its Import and Export 
Regulations policy which had specifically limited the allowance for which a person can carry 
outside of Hong Kong. A person at least 16 years old now can carry up to 2 cans of 1.8 kg infant 
formula out of the Hong Kong border (Ji et al., 2014). Since then, violation has been found to be 
common and those, almost all from mainland China, who carry amount exceeding the legal limit 
are called “milk powder smuggler” (Ji et al., 2014). Similar issue with difficulties of finding 
infant formula have also been reported in Australia (Tang et al., 2015). 
Besides viewing imported formulas as safer and better in quality by mothers in China, 
Chinese mothers also viewed formulas as more nutritious (Tang et al., 2014; Zhang, Tang, Wang 
et al., 2015). Zhang et al (2015) conducted an interview study in China and found the preferences 
for formula feeding over breastfeeding was common among recently postpartum mothers. Of the 
50 mothers interviewed, 11 responded that formula feeding was “more nutritious” than 
breastfeeding. Although food safety issue was brought up, one mother said, “as long as the safety 
is assured, such as no melamine contamination, the infant formula has better nutrition.” Another 
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mother said infant formula was more “beneficial” as the quantities of the added nutrients are 
“clearly labeled on the packaging” (Zhang et al., 2015). 
The lack of knowledge about breastfeeding benefits was also found common among these 
mothers (Zhang et al., 2015). Formula fortified with vitamin D and DHA was consistently 
regarded as having more nutrition than breast milk and as the reason for 27 of the 50 mothers to 
switch exclusively to or adding formulas. Two of the mothers believed that breast milk was only 
needed when infant’s digestive system was still premature while formula should be used in order 
to meet infant’s need for growing properly. Overall, the perceived benefits with using formula 
included: 1) more nutritious, 2) convenience in public, and 3) less tiring. The doctor in the same 
study expressed concern with the common belief among the mothers that replacing the night 
feeding with formula will increase breast milk supply in the morning (Zhang et al., 2015).  
Regulations against Promotion of Formulas in China 
Since healthcare professionals are believed to play a significant role in encouraging more 
mothers to breastfeed, the Chinese government introduced the “Marketing of Breastmilk 
Substitutes Management Measures” to target the promotion of breast milk substitutes within 
health facilities or by health professionals (Tang et al., 2014). As part of the Baby-Friendly 
Hospital Initiative, the national law follows most of the provisions in the International Code of 
Marketing of Breastmilk Substitutes. However, since the law went into effect in 1995, violations 
were found to be rampant (Qingdao Newspaper, 2011; Zhao, Peng and Yang, 2013; Baker et al., 
2016).  
A local newspaper reported that promotional materials were outwardly displayed in 
hospitals (Qingdao Newspaper, 2011). Hospitals not only gave out formula samples but also 
reminded mothers where samples could be collected at locations outside of hospitals. A mother 
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who was interviewed by the newspaper said she received 5 or 6 kinds of formula samples during 
her hospital stay, describing the amount as ”excessive.” Those who were given formulas samples 
included both expectant and new mothers. Many mothers and family members said this type of 
promotional materials was very common but had no idea that it was actually against the law 
(Qingdao Newspaper, 2011). In 2013, China Central Television, the state-run television news 
network with the largest viewership reported the names of doctors and nurses who accepted 
bribes from a French infant formula company Dumex, to introduce their products to new and 
expected mothers (Zhao et al., 2013). The evidence they exposed to the public included 
documents detailing every payment and name of medical staff involved (Zhao et al., 2013).  
The extent of unethical formula promotion against the Code has also been examined in 
independent research studies. A study conducted in one of the most populous provinces in China 
found that 40.0% of mothers reported having received formula samples before discharge from 
the hospital including those accredited with Baby-Friendly Hospital Initiative (Tang et al., 2015). 
Eighty-eight percent (88.3%) of infants have been given with formulas by one month old (Tang 
et al., 2015). Another study conducted in 6 cities in China also found that 40.2% of mothers 
received free formula samples and 69.0% of the labeling on the formula products were 
noncompliant to the regulations set out by the Code (Liu, Dai, Xie et al., 2014). In short, the 
enforcement and implementation of the law in China have been criticized as “weak”, “outdated”, 
and “poorly coordinated” (Baker et al., 2016).   
In order to reverse the prevalence of formula and promote breastfeeding, the Chinese 
government began to take major initiatives in the 1990s. Besides the Marketing of Breastmilk 
Substitutes Management Measures, breastfeeding was made the central topic during the 
“National Program of Action for Child Development in China in the 1990’s” with a targeted to 
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achieve a national exclusive breastfeeding rate of 80% at 4-month by 2000 (Qiu et al., 2010). A 
women and child health protection legislation was also introduced to support and educate the 
public about the benefits of breastfeeding (Qiu, Zhao, Binn et al., 2009). In April of 2015, the 
Chinese government amended the Advertising Law against publish advertisements of infant 
formula, beverage and other food on mass media or in public (Scherpbier, 2016). Along with the 
amended law, the government implemented a breastfeeding campaign called “10m of Love” in 
partnership with UNICEF that aims to reposition breastfeeding as the social norm (Scherpbier, 
2016).  
While the government might publically promote breastfeeding, as Baker et al. (2016) 
pointed out, formula consumption in China is, on the other hand, promoted by government 
subsidies that are related to the development of the domestic industry which generates large tax 
revenues and is encouraged for its market growth. Guo, Fu, Shcerpbier et al. (2013) also pointed 
out that due to a laissez-faire approach to regulation that defends transactions between private 
parties free from government intervention, the Chinese government policy has had little impact 
on breastfeeding, as formula consumption in China increased almost threefold between 2003 and 
2008. The focus on economic growth and urbanization, followed by aggressive formula 
marketing practice in the past decades, have also contributed to the largely unsuccessful 
breastfeeding campaigns in China.  
“Supplement Culture” 
UNICEF attributes the growing prevalence of formula feeding in both developing and 
developed countries to irresponsible marketing of formula companies (Coutsoudis et al., 2009). 
In China, it is believed that aggressive formula marketing is also a major cause of societal 
misconceptions of breastfeeding and Chinese mothers normalization if not over-valuation of 
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formula feeding (Coutsoudis et al., 2009; Xu, Liu, Binns et al., 2006). Television plays an 
outsized role in China, from everyday life to family and social gatherings. It has a pronounced 
influence on the population in China so much so that it can undermine the efforts of the 
government to promote breastfeeding benefits (Xu et al., 2006) The unethical practice of formula 
marketing has been instrumental to the normalization of a formula feeding culture in China. 
According to studies, it is quite common for expectant parents to save their money and stock up 
on infant formulas before the child is born (Xu et al., 2006). Infant formula is also a popular gift 
item among relatives and friends for new parents (Xu et al., 2006; Qiu et al., 2009).  
In Chinese culture, supplementation has become a widely accepted social construct that is 
seen as beneficial to every demographic group: calcium and grape seed for women; fish oil, joint 
enhancement products and multivitamins for both genders; melatonin for modern people who 
have problem falling asleep. For Chinese travelers to the U.S. or Chinese residents in the U.S. 
who are planning to visit family and friends in China, Costco is a popular location where people 
can buy up on large bottles of supplements to bring home to their relatives and friends in China. 
Informal import of supplement through the border is so popular that, some places in Asia now 
have set limits on the quantity of supplements each traveler can bring in.  
How supplements came to be defined in Chinese life as an integral part of healthy living 
can be explained in part by Chinese medicine. According to Chinese medicine, a healthy human 
body is achieved by harmony between the two opposing yet complementary forces (NIH, 2013). 
During certain events the human body is prone to losing that balance. It becomes important to 
restore the balance by consuming the “right” foods that provide the “right” purpose. Periods of 
illness, post-surgery, postpartum, growth spurt are all critical time for recovering the equilibrium 
that was lost during stress. At this time, the idea of replenishing becomes key. Chinese medicine 
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incorporates some meats but primarily different parts of the plants such as the leaves, roots, 
stems, flowers, and seeds (NIH, 2013). Similar concept is also found in the idea of dietary 
supplements that contain specific dense micronutrients for the specific purposes. 
History is also another reason for the popularity of supplement. In China, economic, 
political, social and natural factors have been claimed to be contributing factors for the famines 
that happened in the past thousands of years (The Royal Institute of International Affairs, 1927). 
These ongoing stressful events have caused millions of death. Because food was often in 
shortage, dense, concentrated nutrients became important. This has formed a mentality in the 
Chinese culture to feed the younger generation to prevent hunger that previous generations had 
to suffer. People are also encouraged to utilize dense nutrients to prevent malnutrition. Another 
explanation for supplement to be so acceptable by Chinese people is the culture of gifting. These 
supplements are more popular among younger generations for the older. Younger generation do 
it out of respect for the elders.  
With this Chinese cultural belief in mind, formula companies seized the opportunity to 
expand their customer base in the early 2010s. They began the steps in expanding their line of 
supplements developed for infant and hospitalized patients to include products for healthy 
children which is a much larger consumer base than their original one (Mak, 2017). In Mak’s 
(2017) study in Hong Kong where the development of supplements for children took place in 
2011, she illustrates how the creation of customer desire and the notion of childhood “disease” 
began simultaneously. In order to achieve their new business model, the formula company, 
Abbott, developed a diagnostic tool called the Identification and Management of Feeding 
Difficulties for Children that guides pediatricians to accurately identify these patients. According 
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to the standard, picky-eating behaviors included poor appetite and slowness in eating (Mak, 
2017). 
Mak (2017) noted that the industry then collaborated with renowned pediatricians in 
recognizing the harms of picky-eating have on children’s physical and mental health. Studies 
published by these industry-funded professors emphasized the physical and mental health risks 
resulting from picky-eating and stated that “picky-eating can become a chronic issue, lasting for 
more than two years in up to 40% of affected children.” They concluded that it was important for 
family and caretaker to address picky-eating behaviors at an early age in order to “support 
growth, adequate nutrient intake, and positive caregiver-child interactions that contribute to 
health development” (Mak, 2017).   
In light of establishing the newly created medical terminology and generate awareness, 
Mak (2017) reported that companies increased their marketing budget in Hong Kong from 1% to 
15% between 2000 and 2012 to a total of $52 million in US dollar. As a result, this picky-eating 
behavior has since been widely reported in the mass media. Formula advertisements can be seen 
everywhere in Hong Kong: magazines, exteriors of buses and taxies, billboards outside of high-
rise buildings, entrances of busy traffic tunnels are all coveted advertising spots. In outpatient 
clinics, mothers who fed their young children with toddler milk said their decision was 
recommended by their doctors, dietitians, or nurses while the other half who were not influenced 
by healthcare providers did it so out of concerns about the consequences picky-eating behaviors 
bring forth. Despite doctors’ assurance the mothers that their children’s low weight was normal, 
the toddler milk environment they live in has scared mothers into thinking their children are not 
eating enough because their eating behaviors match those portrayed as picky-eating (Mak, 2017).  
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What the industry market as harmful sounds much like neophobia, which is a temporary 
process in which children go through when adapting to new exposures. It is an essential adaptive 
food selection behavior of young children that can protect children from consuming dangerous 
food. Meanwhile, to examine whether or not picky-eating behaviors have long-term health 
consequences, Berger, Hohman, Marini et al (2016) compared the effects between persistent 
picky eaters and non-picky eaters. The study found that persistent picky-eating was actually 
associated with normal weight status into adolescence (Berger et al., 2016). Compared to non-
picky eaters, persistent picky-eaters were also less likely to be overweight while they still had 
similar fruit intakes. These findings are consistent with other studies on effects of picky-eating 
that children who were labelled as picky eaters were less likely to gain excess weight and had a 
reduced likelihood of becoming overweight compared to non-picky eaters (Antoniou, Kremers, 
Gubbels et al., 2016; Galloway, Fiorito, Lee et al., 2005).  
There are other possible mediators that account for the association between picky eating 
and eating behaviors and weight status. One possible explanation is role modeling has in which 
parental healthy eating behavior was found associated with greater fruit and vegetable intake by 
children (Hohman, Paul, Birch et al., 2017). On the other hand, children who were pressured to 
eat healthy food had a lower BMI, lower fruit intake and increased intake of sweets (Shloim, 
Edelson, Martin et al., 2015; Vereecken et al., 2008). In fact, these studies found that parents of 
picky eaters often reported struggles over feeding including arguing about their child’s eating 
habits, pressuring their child to eat healthy foods, and offering reward to encourage eating than 
parents of non-picky eaters (Antoniou et al., 2016; Mascola et al., 2010; Galloway et al., 2005). 
These longitudinal studies that examined the effects of picky-eating on eating behavior and 
weight status have consistently shown that parental concerns about persistent picky eaters not 
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being healthy were unwarranted (Berger et al., 2016; Antoniou et al., 2016; Galloway et al., 
2005). In the world where picky-eating disorders syndromes are validated, parents are advised to 
seek professional help thus it is obvious that the only entity that profits is the company’s bottom-
line. 
As pointed out in Mak’s (2017) analysis, the invention of picky-eating syndrome had not 
only benefited international pharmaceutical companies but also local health professionals. In 
light of the misleading and incorrect marketing tactics operated by the formula industry, the 
Hong Kong government crafted and proposed the “Hong Kong Code of Marketing of Breastmilk 
Substitutes”, a set of guidelines seeking to regulate unethical formula marketing claims. 
However, the regulation was not passed in 2015 largely by the Hong Kong Pediatrician 
Association voting against it (Mak, 2017). Meanwhile, 8 largest manufacturers of formulas 
founded the Hong Kong Infant and Young Child Nutrition Association in 2011 with members of 
reputable physicians and dietitians holding senior positions in different medical associations 
(Mak, 2017).  
For the WHO’s International Code on formula marketing regulation to become 
legislation, the local government needed to get on board. Given the current relationship between 
the industry and pediatric community, it is believed to be a difficult task for the Code to be 
implemented in Hong Kong. Even if the Code were to be approved, the line extension marketing 
strategy can still easily confuse consumers into associating toddler milk with infant formulas. 
With Hong Kong being in close proximity to China and the economic and commercial exchanges 
between these two territories, it would not be surprising to see the trends of picky-eating 
disorders to spread and increase in mainland China.  
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Coutsoudis et al. (2009) pointed out that the longer formula companies are free to bypass 
the International Code, the greater their success will be in solidifying brand loyalty. Indeed, the 
practices of supplementing formulas and gifting formulas to expectant parents have been 
normalized and engrained in the Chinese culture. Regardless of the Chinese government’s efforts 
in promoting the benefits of breastfeeding and the series of formula safety issues, formula sales 
remains a steady growth area and is expected so in the future. Following the melamine scandal in 
2008, the formula volume decreased 16% in China from the previous year (UBIC, 2014; Tang et 
al., 2015). Interestingly, there was an 11.7% increase in sales value in 2009 (UBIC, 2014). This 
indicates that parents who used formulas were spending more money on purchasing more 
expensive foreign brands that they could trust. Following the melamine scandal, the market has 
quickly recovered. Between 2008 and 2013, formula sales volume per child has grown by 71.7% 
(Baker et al., 2016). Hong Kong also observed a volume growth of 256.9 kg per child from 
informal export to China (Baker et al., 2016). This resistance against the pushback from safety 
concern with formulas and breastfeeding promotional effort proved that the formula market in 
China is strong and steady and misconceptions toward the use of formulas and toddler milk is 
prevalent. With Chinese people valuing and continuing their cultural beliefs even years after 
migrating to a new country, it is very likely that these beliefs about formulas and toddler milk get 
carried-over to the Chinese community in the U.S. 
TOPIC 3 – CHINESE MOTHERS IN CHINA 
Traditional Beliefs related to Infant Feeding 
 Unethical formula marketing is not the only reason that may affect breastfeeding 
outcomes for Chinese mothers in China and in the U.S. Many cultural and traditional beliefs 
about infant and child feeding can also hinder the mother’s ability to breastfeed her child. The 
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earliest traditional feeding practices can be dated back to AD 652 in the medical book called 
Qian Jin Fang (Xia, Zhang, Yu et al., 2017). Written by the famous physician Simiao Sun during 
the Sui and Tang dynasty, this is the first book that described in detail what types of food should 
be provided to an infant at different stages (Xia et al, 2017). It stated that a 7-day old infant can 
be given rice drink; 30-day old can be given foods in the amount of two small dates; 50-day old 
can be given amount of two cherries; and a 100-day old infant can be given amount of a large 
date (Xia et al., 2017). The book also recommended that a plant-based diet was more appropriate 
and meat should not be given until 5 years of age (Xia et al., 2017). The idea of giving a 30-day 
old specific infant foods was also endorsed by another scholar named Sheng Chi Ching in the 
following Song dynasty in AD 960 (Xia et al., 2017).  
 Even today, traditional beliefs continue to influence infant feeding practices for Chinese 
mothers. Prelacteal feeding refers to feeding liquids other than breast milk in the first 3 days after 
delivery (Pries, Huggman, Adhikary et al., 2016). A study conducted in 4 hospitals in city, 
suburb and rural areas in China found that prelacteal feeding was common with 37% mothers 
reported feeding liquids other than breast milk to their infants (Qiu et al., 2009). Although it was 
found to be more prevalent among mothers from the rural (58.6%) area where it is a traditional 
practice to not breastfeed for some time after birth, city and suburb also observed the rates of 
25.7% and 28.4%, respectively (Qiu et al., 2009). Another study found prelacteal feeding to be 
prevalent in city than rural with the rates of city, suburban and rural area to be 62%, 36.6% and 
39%, respectively (Qiu et al., 2010). Similar findings have also been reported in other studies 
where infant formula (67.9%) was the most common liquid given as the first feed, followed by 
plain water (22.7%) and then other fluids (2.6%) and only 6.8% of infants were given colostrum 
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or breast milk as their first feed (Tang et al., 2015). Water was also commonly given as 
medically necessary for treating jaundice caused by hydration (Xu, Binns, Wu et al., 2007).  
 Besides prelacteal feeding, early introduction of solids before the recommended 6-month 
was also found to be common among mothers in China (Qiu et al., 2010). The survey study 
conducted in 3 city, suburb and rural area hospitals in China found that 69%, 77%, and 95.3% of 
mothers introduced solids within 3 months, after 3 months, and by 6 months, respectively (Qiu et 
al., 2010). For analysis of factors and the duration of any breastfeeding, the study also found the 
early introduction of solids was one of the risk factors for breastfeeding cessation (Qiu et al., 
2010). Following traditional feeding methods is believed to be an important reason for 
discontinuing both any and exclusive breastfeeding. It is common for mothers to report the 
reason for adding formula or cereal to complement her breast milk because her breast milk was 
too thin, while mothers in Beijing believed breastfeeding might be a burden for her health and 
shape of her body (Xu et al., 2009). These consistent findings indicate that the lack of health 
literacy on breastfeeding benefits is prevalent among mothers in China. 
Traditional Beliefs on Maternal Health related to Infant Feeding 
 Besides infant feeding, certain traditional beliefs about maternal health can also affect 
breastfeeding outcomes for Chinese mothers. In recent years researchers have looked at 
Caesarean section as a possible factor for the decrease of breastfeeding in Asian societies (Qiu et 
al., 2009; Guo et al., 2013; Gao, Wang, Hormann et al., 2016). An analysis among 1,272 mothers 
from 4 hospitals in city, suburb and rural areas in China found that exclusive breastfeeding rates 
were lower in infants who were delivered by Caesarean section than vaginal delivery (Qiu et al., 
2009). Pain in their abdominal incision, limited movement from catheterization intravenous 
lines, and the concerns for side effects of medicines that may pass to infant through breast milk 
 40 
 
were the reasons given for not breastfeeding (Qiu et al., 2009). Similar finding was reported from 
a representative sample of poor rural population from 26 counties in China where negative 
association between early initiation of breastfeeding and Caesarean section was observed (Guo et 
al., 2013).  
 Caesarean section is reported to be common among Chinese mothers in both urban 
(63.9%) and rural (68.4%) areas in China (Gao et al., 2016). It has also been consistently found 
to be associated with the use of formula and delays in initiation of breastfeeding (Huang, Ren, 
Liu et al., 2017; Qiu et al., 2009; Guo et al., 2013). The reason why Caesarean section seems to 
be a more common delivery method than vaginal among mothers in China is unknown. Possible 
factors include encouragement by their physicians, it works better for the doctors’ schedules, and 
maternal perception towards the disadvantages of vaginal birth but these have thus far not been 
examined. 
 According to Chinese cultural beliefs, postpartum is a critical period for the mother, a 
time when she should try to recover the bodily balance lost during labor (Donaldson et al., 2010; 
Raven, Chen, Tolhurst et al., 2007). In order to prevent future health consequences, there are 
many rules that the mother is recommended to follow. This 30-day critical period is called the 
zuo yuezi (zyz). It literally means “sitting in for the first month” as the mother is discouraged 
from doing housework and even going outside to prevent catching the “wind” that may enter the 
body and disrupt the recovering process (Raven et al., 2007). Other specific prohibited activities 
include washing hair, brushing teeth, watching TV, and even eating foods that are considered 
“cold” of which many of them are fruits and vegetables (Donaldson et al., 2010; Lee et al., 
2015). Studies conducted among Chinese mothers in China and oversea countries found that zyz 
was still common (Tsai, Morisky, and Kagawa-Singer et al., 2011; Raven et al., 2007; Holroyd, 
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Lopez and Chan, 2011; Chien, Tai and Ko et al., 2006; Cheng and Pickler., 2009; Xie, Yang and 
Liao et al., 2010; Cheng, 1997).  
 Although certain practices within zyz might allow the mother to spend more time with her 
infant, and therefore facilitate breastfeeding, with the many restrictions on diet and activity, 
mothers who practice it might actually find it difficult to breastfeed. A study that investigated the 
outcome of zyz practices among 152 Chinese mothers in the U.S. found that more than half of the 
mothers reported experiencing symptoms of depression from the restrictions the practice 
imposed (Cheng et al., 2009). A number of mothers also reported in an interview study the 
feeling of sadness experienced from being homebound, while some even believed that their 
mood affected their breast milk production (Lee et al., 2015). Similarly, another interview study 
in China found that most of the mothers were not exclusively breastfeeding during zyz and the 
reasons given included perceived insufficient breast milk supply, perceived benefits of infant 
formula, allowing the husband to feed the infant, and backache from prolong breastfeeding 
(Raven et al., 2007). These traditional belief and practices on infant and maternal health related 
to infant feeding have certain influence on breastfeeding outcomes. In addition to influence from 
formula marketing, Chinese mothers face even more challenges. 
Maternal Factors associated with Breastfeeding 
 In order to improve breastfeeding rates in China, researchers have looked into maternal 
factors associated with breastfeeding and formula feeding. Some of the maternal factors found to 
be associated with breastfeeding included: intention to breastfeed, social support, and higher 
education (Shi, Zhang and Guyer, 2008; Lok, Bai, Chan et al., 2017). On the other hand, some 
factors associated with formula or early breastfeeding cessation were: perceived insufficient 
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breast milk supply, breast problem, mother being too tired, and Caesarean section (Chan et al., 
2000). 
 Income has also been considered an important factor in affecting Chinese mothers’ 
decision on infant feeding methods. A survey among 4,200 households from both urban and rural 
areas in China divided family income into 5 levels: “lowest”, “lower”, “average”, “higher”, and 
“highest” and found that children from the “average” income category were more likely to be 
breastfed than any other income categories (Qin, Zhang, Zhang et al., 2017). Children from the 
“lowest” income bracket had the lowest prevalence in duration but the highest prevalence in 
exclusive breastfeeding. On the other hand, children from “higher” and “highest” income 
brackets were less likely to be exclusively breastfed (Qin et al., 2017).  
 The patterns observed in this study suggest that the poorest households may not be fully 
aware of breastfeeding benefits. However, it could also be because they might not be able to 
afford formulas, the choice of exclusive breastfeeding for them is an economic necessary rather 
than a choice of parenting. As for wealthy families, although they are likely aware of 
breastfeeding benefits, they might not have the time to commit to exclusive breastfeeding 
because both parents are likely to be working full-time (Qin et al., 2017). The association 
between income and formula feeding is supported by Baker’s et al (2016) findings on positive 
association observed between sales volume and country income level. Two other studies also 
found that wealthy families in China tended to provide formula early and that the odds of 
breastfeeding were lowered among mothers with higher educational levels (Guo et al., 2013; 
Zhao, Zhao, Du et al., 2017).  
 In making the decision on how to feed her infant, the mother is influenced by many 
external factors. Living in a society where supplements are aggressively marketed, the lack of 
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knowledge on the benefits of breast milk, traditional health beliefs, entering full-time workforce, 
and certain medical practices that are prone for using formula, all make it even more complicated 
for a Chinese mother when it comes to the decision of what is right for her and her infant. 
TOPIC 4 – CHINESE MOTHERS IN UNITED STATES AND NEW YORK CITY 
New Profile of Chinese in New York City 
As of February 2018, the total population in the U.S. is 327.2 million, of which 
approximately 3.8 million self-identified as Chinese (US Census, 2017). San Francisco is the 
oldest Chinese community outside of Asia. In contrast to the large number of multigenerational 
ethnic Chinese in San Francisco, the ethnic Chinese community in New York City tends to be 
more recent immigrants. Unlike their predecessors who came from Hong Kong, Taiwan and 
other East Asian countries, these post-colonial new immigrations from China come from the 
mainland (Lu and Racine, 2015). Beginning in the 1960s, several policy changes between the 
U.S. and China opened a new chapter of immigration between China and the U.S. The creation 
of temporary workers program for skilled workers, China’s loosening of its emigration controls 
in 1978, and the normalization of US-China relations are all relevant factors (Lu et al., 2015). 
Between 1980 and 2016, the total number of immigrants from mainland China increased from 
299,000 in 1980 to 536,000 in 1990, to 989,000 in 2000 and reaching 2.1 million in 2016 (Zong 
and Batalova, 2017).  
 According to Pamuk (2004), New York State received 1.2 million immigrants during the 
1990s. At the same time, the proportion of births to foreign-born mothers living in the U.S. rose 
from 6% in 1970 to 20.2% in 1999. With the rise in the immigration population, the 
demographics of the U.S. have changed drastically. It is reported that 50.4% of children younger 
than 1 year in 2011 were Hispanic, Black, Asian, or another minority group. Minority babies are 
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now the majority (Ramos, 2012). According to CDC (2012), New York City has 54.4% of 
children born to a foreign-born mother, the highest percent in all 50 states. 
Breastfeeding in the United States 
 As the population in the U.S. becomes more diverse, health disparities have also been 
examined. According to the Surgeon General, a health disparity is defined as differences in 
obstacles and health outcomes across subgroups of the population on the basis of their race, 
socioeconomic status, gender, age, geographic location, characteristics historically linked to 
discrimination or exclusion, and other factors (US Department of Health and Human Services, 
2018). Some of the recommendations by the Surgeon General include 1) training qualified staff 
from underrepresented racial and ethnic minorities; 2) conducting research to identify new, 
effective policy and program interventions to reduce health disparities; and 3) increasing 
participation in community-led prevention efforts. Eliminating health disparities is the key to 
improving the overall health of all Americans. It takes federal, state, and local agencies and 
private organizations to work with communities towards a common goal of improving and 
achieving health equality and improvement. 
As health disparities include outcomes that are disproportional experienced by certain 
ethnic groups. Breastfeeding is no exception as the rates tend to be lower among ethnic groups. 
Ethnic minorities face barriers included: 1) preference to bottle feed, 2) pain and discomfort, 3) 
lack of social and cultural acceptance, 4) employment, 5) inconvenience, 6) lack of time, 7) lack 
of parental knowledge regarding breastfeeding, 8) lack of maternal access to information that 
promotes and supports breastfeeding, 9) sexual perceptions, 10) language and literacy barriers, 
11) acculturation, 12) lifestyle choices including smoking and alcohol use, 13) breastfeeding 
difficulties including latching-on, and 14) perceived insufficient breast milk supply (Jones, 
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Power, Queenan and Schulkin, 2015). While some of these factors are non-modifiable, most of 
them can be improved with the necessary knowledge and support.  
 Breastfeeding has been well recognized for the benefits it has for the infants and mothers. 
However, history tells a very different story. Developed in the early 19th century as an alternative 
to provide nutrients to infants whose mothers are unable to do it, formulas have quickly shifted 
its attention on expanding their consumer base. Instead of solely focusing on those medically 
needed it, it has evolved into a different product claiming as the best alternative to breast milk for 
healthy infants. During the 1920s, the US formula industry collaborated with medical 
professional through sponsoring national medical meetings and funding medical research in 
pediatric nutrition mostly on their new product development (Greer and Apple, 1991). In the 
hospitals, they openly supplied free formula samples for new mothers to take home. Although 
the way formula companies used to promote their product is now considered misinformed and 
even unethical, it was very effective in making formula the most popular choice for mothers 
during that era. In 1958, 63% of all infants were exclusively formula fed by the time they got 
discharged from the hospital (Greer et al., 1991). By 1971, breastfeeding rate even dropped to 
the lowest point with less than 25% of women initiated it and only 5% continued beyond 6 
months (Grassley et al., 2011). 
What history has taught us about the breastfeeding trends is that they are highly 
influenced by the medical (doctors), technology (advance in safety), economic (sales), social 
(marketing), and cultural (beliefs) climates at the time. In the 1970s, the composition of breast 
milk was analyzed for the first time. Its nutritional, immunologic, psychological, physiological, 
and neurocognitive benefits of breast milk were also identified (Thulier, 2009). At the same time, 
research began to recognize the benefits of breastfeeding in reducing the risks of respiratory 
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illness, episodes of otitis media, and gastrointestinal illness for breastfed infants (Thulier, 2009). 
During the 1980s, several breastfeeding initiatives began to take place. 
To begin with, the La Leche League International was set up to provide more 
competency and uniform training for the lactation consultants in the field. Their efforts included 
improving the ratio of International Board Certified Lactation Consultants (IBCLC) per infant 
(Thulier, 2009). In 1990, the United States Department of Health and Human Services (HHS) 
developed the HHS Blueprint for Action on Breastfeeding, which established a comprehensive 
breastfeeding policy for the nation (United States Breastfeeding Committee, 2018). Since then, 
the Committee has established a number of legislations including the “Breastfeeding & the 
Health Care Reform Landscape”, “Supporting Workings Moms Act”, and the “Friendly Airport 
for Mothers Act”. These acts work to ensure that breastfeeding is supported and protected by the 
legislative system. In addition, breastfeeding topics were included among the Healthy People 
2010 objectives and the National Immunization Survey (NIS) began adding questions related to 
infant feeding on their questionnaire in 2001 (CDC, 2017). Since then, the NIS has been keeping 
track of the official breastfeeding rates for the U.S. 
In 1991, the WHO established a worldwide BFHI to ensure accredited maternity units 
follow the 10-Steps to Successful Breastfeeding to support breastfeeding (WHO, 2018). In 1997, 
the American Academy of Pediatrics (APA) issued a statement to affirm its position in 
supporting exclusive breastfeeding as sufficient to support optimal growth and development 
(Gartner, 2005). Although the U.S. was the only country that voted against the WHO’s Code on 
regulating formula marketing in 1981, the country’s overall efforts in promoting and educating 
breastfeeding benefits began to show promising results. In 1984, breastfeeding initiation rate was 
reported to be 61% (Thulier, 2009). It was much higher than the proceeding decades. According 
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to NIS, breastfeeding rates across initiation, durations and exclusivity continued to increase over 
the years. The most recent numbers from the 2014 births showed that the rates are 82.5%, 55.3%, 
33.7%, 46.6%, and 24.9% for initiation, any at 6-month, any at 12-month, exclusive at 3-month, 
and exclusive at 6-month, respectively (CDC, 2017). The numbers speak to the successful efforts 
that organizations on the local, national and international levels have been able to achieve. 
Each state also has its own data on breastfeeding. In August of 2009, in recognition of the 
benefits of breastfeeding, the New York State became the first state to pass a legislation called 
“The Breastfeeding Mothers’ Bill of Rights” to ensure the right for all mothers to receive 
breastfeeding support in the hospital (Dennison, Nguyen, Xu et al., 2017). This bill also has a 
strong focus on eliminating free formula samples at hospitals. For example, “You have the right, 
unless specifically requested by you, and available at the facility, to be discharged from the 
facility without discharge packs containing infant formula, or formula coupons unless ordered by 
your baby’s health care provider.” The aim of this bill is to prevent discrimination against 
mothers who choose to breastfeed..  
On August 6, 2009, Immediately following the passage of the legislation, the New York 
State Health Commissioner issued the “Call to action to Promote Breastfeeding” for healthcare 
providers to join in efforts to “increase awareness, reduce barriers, and improve knowledge and 
skills in promoting and supporting exclusive breastfeeding” (NYC DOHMH, 2009). The law 
requires the Bill of Rights to be posted at all maternity wards and pamphlets be actively 
distributed to mothers at the hospital. To support the Bill and what it entails, the state health 
department provided training opportunities for healthcare workers and hospital staff on 
breastfeeding education and counseling (Dennison et al., 2017). In addition to the Bill, New 
York State of Health mandated for public reporting of hospital-specific breastfeeding measures 
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on all New York hospitals providing maternity care (Dennison et al., 2017). Both of these 
mandates implemented in 2010 have made a positive impact on improving awareness among 
healthcare workers and practices within facilities (Dennison et al., 2017).  In addition to state 
effort, in May of 2012, the New York City government implemented a hospital-based initiative 
called “Latch On NYC”. The key component of the initiative is to put an end on to the common 
and widely reported practice of distributing formulas (NYC DOHMH). As part of the initiative, 
public awareness campaign on the subway also took place, subways were included as a part of 
the public awareness campaign and an example of the advertisement can be found below: 




NIS currently monitors and reports the official national and state breastfeeding rates for 
Healthy People. By comparing the rates of New York state and national side by side, a pattern is 
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noticeable that New York State has higher initiation rate but lower exclusive rates at later 
months. 
The initiation rates in New York State have been tracking above the national rates at:  
2011 births: 80.5% vs. 79.2%; 2012 births: 86.2% vs. 80.0%;  
2013 births: 82.2% vs. 81.1%; 2014 births: 84.0% vs. 82.5%. 
(Data obtained from NIS) 
With the exception of year 2012 (marked with *) in which the number was unusually higher than 
the year before and after, the exclusive breastfeeding rates at 6-month have always been lower:  
2009 births: 15.3% vs. 15.6%; 2010 births: 16.3% vs. 17.2%;  
2011 births: 16.9% vs. 18.8%; 2012 births: *23.2% vs. 21.9%;  
2013 births: 19.7% vs. 22.3%; 2014 births: 22.8% vs. 24.9%.  
(Data obtained from NIS) 
Meanwhile, New York City has its own monitoring system called the Pregnancy Risk 
Assessment Monitoring System (PRAMS). It is a population-based survey designed by the New 
York City Department of Health and Mental Hygiene (NYC DOHMH) and monitors maternal 
behaviors of new mothers living in New York City (NYC DOHMH, 2018). The latest number 
for PRAMS is available up to 2010. Though the points of measurement are different between the 
NIS (for national and state) and PRAMS (New York City) making them not entirely 
comparative, patterns can be observed. Similar to New York State, New York City also observed 
a higher rate for the first few days than both state and national but a much lower exclusive 
breastfeeding rate between 2 to 3 months: 
Ever breastfeeding:  
2009 births: 90% vs. 79.6% vs. 76.1%; 2010 births: 88.8% vs. 82.5% vs. 76.7%; 
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Exclusively at 2-month for New York City and 3-month for New York State and 
national: 
2009 births: 27.9% vs. 34.1% vs. 35.9%; 2010 births: 24.6% vs. 33.8% vs. 37.1%; 
(Data obtained from PRAMS and NIS) 
This trend indicates that mothers in New York City, after leaving the hospital, might 
confront a number of obstacles if they chose to continue breastfeeding long-term. It is likely that 
they will not have the appropriate accommodation once they return to work due to limited space 
in an urban city. Family support is important for sustaining breastfeeding but mothers in the city 
might not be living with other family members who can provide her with the support she needs. 
These unique challenges faced by mothers in New York City can make it difficult for them to 
achieve long-term breastfeeding. As for Chinese mothers, they might face even more challenges 
when one factors in cultural and socio-demographic challenges. 
There are currently no data available on the rates of breastfeeding among the Chinese 
population in the U.S. However, compared to non-Hispanic whites, breastfeeding rates have 
overall been historically lower among Hispanic, non-Hispanic Black, and non-Hispanic Asian 
(CDC, 2017). As for other ethnic groups, studies have shown that certain perceptions, cultural 
practices, and sociodemographic characteristics act as strong barriers against breastfeeding. With 
a population of 3.3 million, the Chinese are the fastest growing Asian subgroup in the U.S. 
Studies that focus on their health choices are long overdue. 
With the exception of a few case studies and small-scale survey studies, no major study 
has been conducted to explore Chinese mothers’ breastfeeding practices in the U.S. A survey 
study conducted among 71 Chinese mothers who gave birth at Lutheran Medical Center between 
June to July of 2015 recognized that the breastfeeding rate is low among these Chinese mothers 
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(Doneza et al., 2016). The study, based on a small sample, found that 66% believed formula was 
as healthy for an infant as breast milk, 52% believed formula feeding was a better choice if the 
mother planned to work after, and 46% believed formula feeding was more convenient than 
breastfeeding. Although the study was conducted in the immediate postpartum period, and 
breastfeeding rates were not reported, the overwhelmingly positive attitudes toward formula 
feeding explain the consensus among healthcare providers that Chinese mothers prefer formula 
feeding (Gonzalez-Pascual, Ruiz-Lopex et al., 2017). The author concluded by arguing that due 
to cultural barriers specific to the Chinese mothers, if there is to be an increase in breastfeeding, 
these barriers must first be overcome (Doneza et al., 2016). Based on the preliminary findings, 
the survey conducted among 71 Chinese mothers in Lutheran Medical Center is the only study 
that have examined the prevalence of formula feeding among the Chinese in New York City in a 
quantitative manner. 
One of the very few available analyses focused on the challenges faced by Chinese 
immigrant mothers in New York City is a report by four maternity healthcare providers—
midwives and nurse, three of whom worked at facilities in New York City that serve the Chinese 
population, (Donaldsons et al, 2010). In their study conducted circa 2009, the common 
postpartum health practice zyz was described as a possible barrier for breastfeeding. For these 
Chinese immigrant mothers, many of whom no longer have the social support they once had 
back in China, the easy option when confronted with problems related to breastfeeding, is to opt 
for formula feeding. The roles of husband and mother-in-law also make it difficult for the mother 
to decide on what she wants to feed her infant when her family members side with formula. The 
report also mentioned the cultural practice of giving gifts of infant formulas to new parents, and 
how this practice can significantly influence breastfeeding outcomes. Due to the cost of living 
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and the financial responsibility they have for their family back in China, many of these 
immigrants live in an apartment shared among several other families. When the mother is not 
comfortable breastfeeding whenever and wherever she needs to in the communal area, formula 
might seem a more acceptable and comfortable choice for everyone else in the shared space. One 
mother who Donaldson et al (2010) interviewed shared many of the barriers commonly found 
among Chinese immigrant mothers. This study was the first peer-reviewed study to provide 
insight into the lives of these Chinese immigrant mothers in regard to decide on how to feed the 
infant. 
An interview study was conducted to explore infant feeding practices among 22 recently 
postpartum mothers in New York City (Lee et al., 2015). Drawing on a convenient sample of 
mothers in Manhattan, Queens and Brooklyn, the study found that zyz was prevalent and 
practiced by 21 of the 22 mothers interviewed. Regardless of how many years or how many 
generations they or their families have been living in the U.S., many of the mothers either 
practiced it out of respect for the elders or were convinced by the elders that it would prevent 
long-term health consequences from giving birth. Some grandparents of infants flew from China 
to take care of the mothers during the first few months. Input from the elders was regarded by the 
mothers as influential. These mothers described having the grandparents take care of their 
grandchildren as being very helpful for preserving as much as possible the culture and the 
language. A mother even said her reason for having the 4th child was because her mother-in-law 
said she would help raise the child. Some described they trust grandparents as caretakers more 
than daycare centers since grandparents are “own people” meaning who are immediate family. 
While having elders take care of the child provided support and peace of mind for these mothers, 
because these grandparents grew up in a culture when formula was the preferred method, the 
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mothers indicated that they needed to first negotiate with the grandmothers to gain their support 
before they could breastfeed.  
Some mothers also perceived formula as being the more popular choice among other 
mothers in the U.S. and that formulas are “90% nutritionally equivalent to breast milk.” A 
mother who exclusively breastfed her first infant born in China for 6 months and only breastfed 
for 20 days for the second child born in the U.S., said she used formula because “a lot of people 
are like that, too.”  (Lee et al., 2015). Perceived insufficient and breastfeeding difficulties were 
common. A mother who tried to consume zyz-approved food but still struggled with low breast 
milk supply assumed she was to blame for the problem, “I’ve had many kinds of soup… maybe 
because of the problem with my body’s condition, still my milk was very little.” Early 
introduction of solids before 6 months was often the stated reason. Perceived benefits included 
bone development, swallowing ability, and satiety. 
Old and Emerging Chinese Communities in NYC 
 In order to understand the infant feeding practices among Chinese mothers in New York 
City and what factors might influence their decision, it is important to first examine the social 
and cultural context in which this demographic group are exposed to formula. There are 
approximately more than 500,000 Chinese living within the 5 boroughs. Queens has the largest 
population of ethnic Chinese (40%), followed by Brooklyn (37%), Manhattan (19%), Staten 
Island (2%) and Bronx (2%) (Asian American Federation, 2013). As the largest Asian group in 
New York City, Chinese comprises 45.2% of the Asian population. According to the 2009-2011 
American Community Survey (ACS), 61% of Chinese who live in one of the 5 boroughs 
indicates limited English proficiency, 38% without a high school diploma, 71% foreign-born, 
and with an average annual income of 47k.  
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As a group, Chinese people are overall regarded as less educated, have lower English 
skills, lower income, and higher poverty rates for working age adults and seniors compared to 
the general New Yorkers. Compared to the average 2.63 people per household of New York 
City, Chinese were more likely to live in crowded housing conditions with an average 3.12 
people. According to the ACS, 15% of Chinese households had more than one occupant per 
room. The rate is also higher than the average 9% New York City household. Low educational 
level, limited language skill, and low income are all factors associated with formula feeding and 
early breastfeeding cessation (Donaldson et al., 2010). For mothers in New York City, living in a 
crowded environment with people other than her husband can be inconvenient or awkward, 
especially when breastfeeding might not be perceived positively by this population group for 
different reasons. As for people in the community, people who live with mothers might perceive 
breastfeeding as negative and therefore do not wish the mothers to breastfeed in front of them. 
Data on the level of acculturation of the Chinese population is not available, however, the 
aforementioned factors are all potential factors associated with a low acculturation level and 
formula feeding and early breastfeeding cessation (Donaldson et al., 2010).  Although there has 
been disagreement in regards to the association between acculturation and breastfeeding among 
Hispanic women, acculturation is still believed to impact Hispanics’ decision to breastfeeding. 
For the first time, the current study assesses the association between acculturation and beliefs 
and behavior of formula feeding among the Chinese population in New York City (Jones et al., 
2015).  
Another practice that may interfere with breastfeeding is the practice of sending US-born 
children back to China to be raised by members of extended families. The story published in the 
New York Times on a mother preparing to send her infant back to China brought the issue to 
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light (Sengupta, 1999). Children being separated from their parents in U.S. are regarded as 
“satellite children” (Gonzalez-Pascual et al., 2017). Accompanied by a relative for the cost of 
around $1,000 dollar, children are usually sent back to China during early infancy and return to 
their parents in the adopted country when they are around the age for school (Bohr and Tse, 
2009). This practice has been found common among Chinese immigrants in overseas countries 
(Kwong and Qin, 2017; Gonzalez-Pascual et al., 2017; Da, 2003). Mothers reported the reasons 
for sending their infants back to China include returning to work; high cost of childcare services, 
and saving money (Lee et al., 2015). Those who went through with this practice added that they 
would turn to formula from the start, or began to wean breastfeeding early, so that the child 
would not reject formula after the separation (Lee et al., 2015). 
 Ten years after the first story of satellite children was published, the New York Times 
had covered another story on the dynamic of families after reuniting with the children (Bernstein, 
2009). As it turns out, many of these satellite children raised by relatives in China developed 
temper issues. A 3-year old child would not look his parents in the eyes and refused to call them 
Mom and Dad. At a program called Butterflies that serves young children with mental health 
issues in Lower Manhattan, it is estimated that 400 of the 1,000 children are satellite children.  
The practice of sending an US-born child back to China can have detrimental effects on 
the health of the overall Chinese community in New York City and lead to further complications 
for both the child and the family. Parents reunited with children who suffered developmental 
issues regretted their decision to separate from the child in the first place (Bernstein, 2009). 
Mothers who went through with the practice mentioned that it was not a voluntary choice for 
them (Kwong et al., 2017). After migrating to a new country, Chinese mothers lose the social 
support they used to have at home. Mothers expressed that they believed the money they saved 
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can be used to provide more for their children in the future (Lee et al., 2015). In terms of infant 
feeding, mothers from the previous interview study believed they needed to either use formula 
exclusively at birth or wean breastfeeding early to prepare the infant to get used to formula. As a 
community, the fact that this is a common practice and regarded as acceptable also has the 
implication that breastfeeding might not be something the community considered as important as 
the convenience and freedom formula can provide. 
TOPIC 5 – CHINESE MOTHERS IN OTHER OVERSEAS COUNTRIES 
Chinese Mothers in Other Overseas Countries 
The majority of the infant feeding studies conducted among overseas Chinese mothers 
have been mostly conducted in Australia with some in Canada and Ireland. Although the factors 
found in these countries might not be applicable for the Chinese mothers in the U.S., these 
studies might shed lights for our partial understanding of the Chinese community in the U.S.  
In the 1970s, Goel, House and Shank (1978) explored the infant feeding practices among 
immigrants in Glasgow, Scotland, which included some Chinese immigrants. Although this 
study is decades old, some of the findings are still relevant today. Reasons (given by Chinese 
mothers) for not breastfeeding included “Why not when so many types of artificial milks to 
choose from” and “Unfashionable”. Although the perception of breastfeeding has been much 
improved globally since the 1970s, Chinese immigrants as a whole are still viewed as a group 
that has a low rate of breastfeeding, high preference for formula, and early introduction of solids 
(Gonzalez-Pascual, et al., 2017; Bolton et al., 2016). An assistant nurse in Spain working with 
Chinese patients said, “Chinese tend to use bottles more than… because of their culture, than to 
breastfeed” while another nurse said, “It’s always artificial milk, you may find one or two 
[breastfeed], but that is very, very rare.” In the extent of U.S., the extent to which how similar 
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perceptions are held by health workers largely unexplored in the medical literature, though an 
exception might be made for a recent study published by Doneza et al. (2016) where they 
reported breastfeeding to be uncommon among Chinese mothers in New York City.  
As the largest Chinese population outside of Asia, the Chinese population in the U.S. has 
received little research attention on their rates of breastfeeding versus formula feeding and what 
factors contribute the overwhelmingly positive attitudes towards formula feeding.  According to 
the US Census’s 2016 data, there are 4.2 million Chinese living in the U.S. The top counties by 
the order of concentration are Los Angeles County, Queens County, Kings County, and San 
Francisco County. Together, they account for 28% of the overall Chinese population in the U.S. 
(Zong et al., 2017). While the population in the U.S. is bigger than other countries outside of 
Asia, studies on infant feeding beliefs, attitudes, knowledge and practices among Chinese 
immigrants living outside of Asia have largely been done in Australia, with a few in Canada, 
Ireland and U.S. 
When exploring reasons for using formula, Lindsay, Le and Greaney (2017) found that, 
1) embarrassing to breastfeed in public, 2) adverse to mother’s figure, 3) father feels left out, 4) 
bottle feeding reduces risk of neonatal infection, and 5) preventing baby from being “too 
attached” were the most common negative attitudes on breastfeeding among oversea Chinese 
mothers. Those who had negative attitudes toward breastfeeding were less likely to breastfeed 
and, if they did so, breastfeed for shorter duration. Those who added formula to breast milk often 
perceived breast milk being too thin and not nutrient dense enough for infants. Other reasons 
included the need to familiarize the infant with formula and averting potential problems when 
breast milk produced was reduced or stopped. Moreover, compared to Australian-born mothers, 
Chinese immigrant mothers introduced solid foods earlier and grandmothers often suggested 
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whole boiled egg as the first solid food (Lindsay et al., 2017). The need to return to work and the 
perceived insufficient milk supply have also been reported as reasons for using formulas, thus 
indicating the support needed for continuing breastfeeding at work might be lacking (Kuswara, 
Laws, Kremer et al., 2016). 
Traditional postpartum care zyz is a common practice among Chinese mothers both in 
China and overseas countries. From New York City to Australia, Canada and Ireland, Chinese 
immigrant mothers were told to limit the intake of certain foods such as fruits and vegetables to 
facilitate recover and improve lactation. As part of the tradition, it is not unusual for the 
grandparents of a newborn to fly from China and spend several months looking after the mother 
during the recuperation period (Lindsay et al., 2017). Similar to Chinese mothers in New York 
City, those in Australia also reported having to negotiate with grandparents to support their 
decision for breastfeeding (Kuswara et al., 2016).  
The effect of immigration duration on breastfeeding has been gaining research attention 
in recent years. A study among Hispanic population found that while the breastfeeding rates 
were high among newly arrived immigrants, for every year of living in the U.S. there is a 3% 
reduction in the likelihoods of breastfeeding at 6 months (Wojcicki, Gugig, Tran et al., 2010). 
Researchers call it the “Hispanic Paradox” among Latina women. Similar effect on breastfeeding 
have also reported among Chinese immigrants in Hong Kong that the longer time they migrated 
from China, the shorter the duration is for breastfeeding (Lok et al., 2017). The effect of 
immigration on breastfeeding has not been examined among Chinese mothers in the U.S. 
However, as mentioned in an earlier paragraph, a mother who exclusively breastfed her first 
child born in China for 6 months, only breastfed for second child born in New York City for 20 
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days said, “I heard the formula in the U.S. is very good, much, much better than the ones in 
China.” (Lee et al., 2015).   
These studies conducted in Australia, Canada and Ireland showed that Chinese mothers 
continued to 1) perceive insufficient breast milk supply, 2) exhibit negative attitudes toward 
breastfeeding, 3) value familial influences, and 4) practice traditional postpartum care in new 
their new adopted country. The Australian study has reported the breastfeeding rates among 
Chinese immigrant mothers to be 88.5% at initiation and 55.6% at 6-month postpartum 
(Kuswara et al., 2016).  With the reported preferences for bottle feeding among New York City 
Chinese mothers in mind, it is likely the rates are much lower. As such, the programs that might 
have worked in Australia or the factories identified as important might not be fully applicable for 
the population in the U.S. A survey is distributed, collected, and analyzed among the Chinese 
community in New York City, followed by interviews, so as to gauge the extent of any negative 
beliefs towards breastfeeding. Findings from the survey aims to provide insight into 
understanding demographic characteristics that are associated with positive beliefs toward infant 
formula, while interviews to gain qualitative information such as perceptions and opinions. The 
information collected can then be used to improve or develop programs tailored specifically for 
Chinese mothers in New York City or other Chinese populated communities so that cultural 
differences are factored in rather than ignored. 
TOPIC 6 – INFLUENCE FROM KEY FAMILY MEMBERS 
Family-Oriented Culture 
For a culture that places great value on family, matters related to the birth and care of a 
child are often influenced by the mother’s immediate family members, particularly the father and 
grandmothers of the child. From the choice of infant feeding, to maternal postpartum 
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recuperation and throughout the childbearing period, their decisions can sometimes override the 
mothers’ own. While their support for breastfeeding is important to the mother, when they 
recommend or prefer the mother to use formula, that support can result in the opposite outcomes.  
 Dong and Chang (2017) conducted an interview study to examine the dynamic nature of 
social networks for older Chinese immigrants living in Chicago. They found that older Chinese 
adults identified having small and kinship-based social networks. Compared to the U.S. general 
population, Chinese adults were more likely to reach out to female network members to discuss 
health matters. Although their study focused exclusively on the support received by older adults 
rather than a broader inter-generational and mutual support, this type of relationship and the 
dynamic in Chinese families living in the U.S. may help explain why older adults tend to be very 
involved in the matters of the younger generation’s life, especially for their grandchildren. With 
their family-oriented cultural backgrounds, older adults may be expected to play a significant 
role in raising the grandchildren, similar to the way they reach out to kin female members during 
their own health crises.  
In addition, family cohesiveness remains a deeply valued social norm for members of the 
Chinese community, even years if not decades after immigration (Dong et al., 2017). The need to 
fulfill their obligation in maintaining cohesiveness in the family as well as the respect for the 
elders might potentially explain why mothers comply to recommendations by their family 
members even when they are different than her own. Dong’s et al (2017) study suggests that 
these patterns of smaller, kinship-based social networks may be more pronounced in minority 
groups. Therefore, when it comes to infant feeding, it is important to study the perception of the 




Sources of Infant Feeding Information 
Mothers may seek both formal and informal information regarding infant feeding. Formal 
sources may refer to information provided by medical professionals or government agencies 
while informal may include family, friends, and people in the community. For a variety of 
reasons, the majority of Chinese mother are likely to turn to informal sources rather than formal 
ones, much like mothers in other countries. For instance, Gildea, Sloan and Stewart (2009) 
investigated the sources of feeding advice utilized by mothers in Ireland during the infant’s first 
year of life. The survey among n=215 mothers found that a majority (76%) used more than one 
sources and many (33%) used 4 or more sources. Health visitors (n=154) that is available to 
mothers in new mothers in Ireland, grandparents (n=115), friends (n=76), partner (n=72), and 
books (n=68) were the most common sources. First-time mothers were significantly more likely 
to cite the baby’s grandmother as their source of advice. 
Similarly, a study among WIC participants also reported mothers primarily relied on 
informal sources of experienced family and friends for advice (Heinig, Ishii, Bañuelos et al., 
2009). They reported being ambivalent about advice provided by medical professionals. One 
mother cited being “rushed at the doctor’s office” while another mother said, “instead of looking 
down at me as a young person having a child, they could have looked at me like an individual 
having a child” (Heinig et al., 2009). Medical professionals seemed unapproachable to these 
mothers. Their advice was perceived as credible only when the providers exhibit similar 
characteristics to those of family and friends: confidence, empathy, respect and calm. In addition, 
only a few, not all, reported that processional advice was useful.  
Davis, Cole, McKenney-Shubert et al (2017) conducted an interview study to explore 
information-seeking behaviors among Mexican-American WIC participants. With an average of 
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11 years living in the U.S., these mothers also reported valuing the child’s maternal 
grandmothers’ advice over that of health professionals’. Interpersonal community and 
communication, as well as television, and magazines were also sources for childhood health 
information. Two studies on WIC mothers have also found their family members’ and partners’ 
attitude towards breastfeeding to be influential and that mothers tended to value information 
from their child’s maternal grandmother for the first year of life (Wojcicki et al., 2010). Similar 
to WIC mothers, Chinese mothers in China have also reported getting information from their 
peers and not following the advice of health professionals (Zhang et al., 2015). Informal 
information was found to be valuable to mothers, getting a big picture of how the Chinese 
community perceives about infant feeding is the essential step to take for understanding how a 
mother may come to her decision on how to feed her child. With a cultural background that 
values the inputs of the elders and other experienced parents, her final decision may be different 
than what she had initially intended. 
Grandparents siding with formula 
 To recognize and acknowledge the influence of external factors on the mothers’ decision-
making process, more and more studies have begun to examine the infant feeding perceptions of 
grandmothers and fathers of child (Grassley et al., 2011; Rempel and Rempel, 2004). 
Adolescents of both genders have also been studied in hope to gauge what the misconceptions 
there might be and help the younger generation to understand the benefits of breastfeeding before 
they enter parenthood (Goulet, Lampron, Marcil et al., 2003; Swanson et al., 2006). Family 
members play a determining role in whether the mother will choose breastfeeding versus formula 
feeding. However, family members have often found to be unsupportive of breastfeeding. 
Tarrant, Dodgson and Wu (2014) conducted a study among mothers in Hong Kong who stopped 
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breastfeeding before 4 weeks postpartum. They found that mothers faced substantial family and 
sociocultural pressure to stop breastfeeding and supplement with formulas. During the 
postpartum period zyz, mother-in-law’s (MIL) play a dominant role and mothers are expected to 
accede to their MIL’s recommendations. Often time, that recommendation is to supplement with 
formula. One of the mothers in the study said that her family did not really care whether she 
could breastfeed or not as the infant’s wellbeing was their main focus (Tarrant et al., 2014). 
When she felt she did not have enough breast milk or whenever the baby cried, her MIL would 
tell her to give formula (Tarrant et al., 2014).  
 In Zhang’s et al (2015) study, a mother who introduced formula to her infant at 5-month 
said, “both of my mother and mother-in-law think my baby is too small compared to other 
babies.” Another mother said her baby tended to fall asleep quickly at the breast and so her MIL 
suggested her baby was not getting enough breast milk and needed to add formula. A mother 
also took heart what her friend told her, “if I breastfeed exclusively, my baby may refuse the 
bottle when I want to wean.” She started adding some formula every day to help her infant to get 
used to bottle feeding. Doctors in China also expressed concerns for the pressure Chinese 
mothers face from older generation who believe formula feeding is necessary to achieve satiety 
in infants (Zhang et al., 2015). In addition to these two interview studies, the pressure to use 
formula from family members has also been reported as a reason for adding formula in two 
separate quantitative studies with larger samples sizes of n=1,172 and n=1,260 by Huang et al 
(2017) and Bai, Fong, Lok et al (2016), respectively. In Bai’s study et al (2016), only 20% of the 
mothers reported the grandparents preference that they breastfeed and 1 out of 4 mothers 




In order to understand the perspective and rational of the grandmothers, Grassley et al 
(2011) conducted an interview study among 35 maternal and paternal grandmothers of 
Caucasian, African-American and Hispanic ethnic backgrounds, between the ages of 40 to 81 
years old. They found that the reasons grandmothers would prefer the mothers to use formula 
was because the grandmothers were embarrassed by breastfeeding and called it “a trashy thing to 
do.” Purchasing formula was a sign of economic prosperity and represented a convenience of 
modern technology were also reported. The development in technology and safety of infant 
formula took off from the 50s to 70s. Although breastfeeding benefits have been more 
recognized in recent decades, these misconceptions continue to affect and challenge current 
mothers on their intention and decision to breastfeed.  
This becomes even more challenging when the mothers live with her child’s 
grandmother. Pilkauskas (2014) reported that three-generation co-residence was associated with 
lower odds of both breastfeeding initiation and a duration of 6 months or longer, especially 
among less advantaged mothers. In China, living with a child’s grandparent was also a predictor 
of early breastfeeding cessation (Bai et al., 2016). In addition to the disagreements on feeding 
methods, Pilkauskas (2014) also cited co-residence as a factor in introducing more strain or 
tension into the household, which could adversely impact a mother’s mental and physical 
wellbeing and thus further inhibiting her confidence and ability to breastfeed. 
 Pilkauskas (2014) reported the prevalence of three-generation households has increased 
in the U.S. in the last decade. For reasons related to tradition, culture or cost, many Chinese 
mothers in New York City live in a multigenerational household. Even those who initially do 
not, it is common for the grandmother to move in during the postpartum period. For grandparents 
who live overseas, they fly and stay with their daughter or daughter-in-law in their new adopted 
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country for several months with the intention to provide more support. While their support is 
important, it is more important for them to be supportive of the mothers’ decision with respect to 
breastfeeding. However, it is often not the case. As for mothers without other family members in 
the U.S., they value the opinions of other parents they meet in the community as if advice from a 
member of their own family. It is important to explore the social and cultural context in which 
the mothers live in order to fully understand her decision on infant feeding and which strategies 
might work and which might not.  
Husband’s attitude serves as better predictor of breastfeeding outcomes 
 Scholars have long recognized the important role the husband or male partner plays when 
it comes to breastfeeding. Until recently, however, attention has been paid to understand whether 
such influence might also be predictive in breastfeeding outcomes. Rempel et al (2004) 
examined specifically how male partners might affect the breastfeeding decisions and behaviors 
of first time mothers. From the data collected in a longitudinal questionnaire study, they found 
that not only fathers’ beliefs about breastfeeding was predictive of mothers’ intention to 
breastfeed and duration, more importantly, fathers’ beliefs and perceptions can independently be 
the predictor of mothers’ breastfeeding outcomes, regardless of her original intent.  
 Fathers’ belief was found to be one of the determining factors for breastfeeding 
outcomes. However, their experience with breastfeeding has not always been positive. A review 
study that examined the attitudes of fathers towards breastfeeding found that fathers considered 
breastfeeding as not beneficial for them as individual (Namir, Brady and Gallagher, 2017). In 
addition, fathers of breastfed infants scored lower on quality of life than fathers of formula-fed 
infants. Namir et al (2017) noted that compared to earlier generations, modern fathers are now 
more involved in infant upbringing and responsibilities. It might be that the support the 
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breastfeeding mothers need causes additional stress and strain on the family. On the other hand, 
fathers have also reported being more comfortable with the idea of formula feeding, especially 
when it is something measurable and recommended mothers to “top-up” breastfeeding with 
formula (Nommsen-Rivers, Chantry, Cohen et al., 2010; Tarrant et al., 2014). For the husband, 
the idea of breastfeeding might mean there is a risk that the infant is not being sufficiently 
nourished, that they will have to do extra chores around the house, or that they will have less 
time to rest after a long day of work. 
 Besides having a positive and supportive attitude, exposure to breastfeeding and knowing 
other parents who have done it can all affect the fathers’ perception about breastfeeding 
(Sherriff, Hall and Panton, 2014; Bai et al., 2016). While father’s support is important for 
successful breastfeeding, many of these Chinese immigrant fathers actually work outside of New 
York City in states such as New Jersey, Connecticut, and Pennsylvania (Lee et al., 2015). They 
come home to their wives and children once every other week or once a month. The mothers 
who lived with their husband reported their husbands’ support to be necessary for successfully 
breastfeeding, but those who did not get to see their husbands every day often turned to other 
parents who they met in the community for advice and support. Often time, the other parents 
encouraged them to use formulas instead. While it is important to assess attitudes among the 
male cohort in the community so as to gain a more comprehensive understanding, it is also 
important to investigate the community’s dominant perception of breastfeeding because this is 









 The purpose of the study is to investigate the perceptions and behavior of using or 
recommending infant formula among the Chinese community in New York City in relation to 
why this community accepts formula feeding as the norm. This study utilized a mixed-methods 
approach that incorporated both quantitative and qualitative components. The quantitative survey 
component provided information on (a) the beliefs, attitudes, descriptive and injunctive norms, 
perceived difficulty, perceived behavioral control, and behavioral intention of the Chinese 
community in New York City and their sociodemographic correlates, (b) the specific beliefs, 
descriptive and injunctive norms, perceived difficulty, and perceived behavioral control that are 
correlated to the behavioral intention of using or recommending formulas, and (c) in the subset 
of parents who have used formulas, their perceived behavioral control, and behavioral intention 
that correlated to the behavior of having used formula to feed their child. Following the 
constructs of TPB, the qualitative interview among both who have used formula or planned to 
use or recommend formula and those who breastfed provided additional information on (d) their 
perceptions of infant formula, (e) their perceptions of breastfeeding, (f) their perceived definition 
of “health”, (g) perceived expectations between Chinese women in China versus in the U.S., (h) 
the values as a grandparent among the grandparent participants. As a whole, the study also 
provided information on (i) demographic information and acculturation.  
3.1. Research design 
The study is a cross-sectional mixed-methods design using a 65-item survey instrument 
and an interview guide developed from previously conducted interviews and literature reviews, 
described in Chapter 2. According to Morse and Niehaus (2009), the mixed-methods approach is 
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useful in understanding a complex phenomenon that requires the examination of both macro- and 
micro-levels aspects. This approach allows researchers to explore different aspects of the same 
phenomenon, including both behavioral and experience responses. The qualitative data adds 
descriptive evidence and explanation to that of quantitative findings in greater in-depth details 
There are eight types of mixed-methods design depending on the core and supplemental 
components, and the order of these components. Morse et al and (2009) indicated that, the core 
component of the project is the primary, dominant, or foundational study in the project while the 
secondary method is the supplementary component that may enrich the primary findings. 
The present study followed a simultaneous design in which the quantitative core 
component of the study was conducted concurrently with the supplemental qualitative 
component. Creswell and Creswell (2009) described the concurrent mixed-methods as a way for 
researchers to converge or merge quantitative and qualitative data in order to provide a 
comprehensive analysis of the research problem. By collecting both forms of data at the same 
time, it allows the investigator to integrate the information in the interpretation of the overall 
results. The design of the current study is displayed below with upper cases represent the core 
component, lower cases the supplementary and “+” plus sign indicates both components occur at 




    
     
3.2. Main survey instrument design and development 
 Based on the findings from a previous interview study among 22 recently postpartum 
Chinese mothers in New York City, initial survey questions were developed and undergone a 6-
(Creswell et al., 2009) 
QUAN + qual 
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step validation process which will be described in more detailed in later section 3.4. Validity and 
Reliability of the Instrument. 
3.2.1. Previous interview study   
The previous semi-structured interview study was conducted between July 2012 and 
February 2013. Twenty-two mothers within 12 months postpartum who lived in New York City 
were interviewed. The purpose of that interview study was to explore factors that influenced 
feeding choices and challenges Chinese mothers faced in raising young children in New York 
City. Each interview took approximately 30-60 minutes to complete. The initial coding process 
generated 26 codes from which 135 sub-codes were further developed.  The findings were then 
further grouped into 4 main categories: 1) perception of various infant feeding methods, 2) 
breastfeeding support within the healthcare system, 3) cultural influence on infant feeding, and 
4) support from grandparents. 
One of the main themes that was consistently mentioned by these Chinese mothers during 
the interviews was the perceived enhanced quality of US-manufactured infant formula. For 
instance, some mothers who formula fed their infants believed infant formula and breast milk 
can “balance each other” and that her breast milk is “not enough” for her infant anymore. One 
mother even said, “formula is already 90% equal to breast milk.” The purpose of the current 
survey study is to further investigate these findings among the community as a whole where 
environmental factors may be influential. The development of the current survey began with 
extracting findings related to formula feeding, cultural influence on infant feeding, and support 
from family that were found from the previous interview study. A list of the themes of 




Table 1. Perceptions of infant formula found in previous interview study. 
Perception 1. Perceived benefits of infant formula 
Theme 1: Perceived enhanced nutrients of formula 
“closet to breast milk” 
“quite good” 
“formula is already 90% equal to breast milk, so it’s also enough” 
“my daughter she doesn’t have any discomfort from drinking the formula and also the 
weight is increased” 
“[breast milk and formula can] balance each other” 
Theme 2: Formula contains nutrients breast milk does not have 
“now perhaps it’s (breast milk) not enough for him now, so I dissolve some formula milk” 
“if it was formula, it wouldn’t need this (iron supplement)” 
“breast milk doesn’t have everything he needs” 
Theme 3: Formula helps infant stay full and asleep longer at night 
“the baby sleeps longer at night when fed formula” 
“easier to get hungry if she was on breast milk 
“he wakes up again after we go to bed, if hungry, we’ll feed him ready prepared formula” 
Theme 4: Formula is convenient 
“if you go out, prepared formula would be more convenient” 
[Breastfeeding] is “too much work” 
Theme 5: Formula helps mothers lose weight (return to pre-pregnancy weight) 
A mother mentioned the diet she consumed during the lactation period was not helpful for 
her to return to pre-pregnancy figure. 
“moms [here] do it for body shape, because if you breastfeed, your breasts will sag” 
Theme 6: Formula allows the mothers to get more rest  
“I don’t wanna keep the baby with me so I could rest at night time, so I told the nurse that 
they could feed my baby formula” 
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Theme 7: Formula allows the mothers to be less stressed out about making enough breast 
milk 
“the formula supplement is there as the stress relief you know it’s just relieving the stress 
associated with the fact that I might not be producing exactly at 100%... it’s there so that 
you know one of his meal would be um with the formula so that… it doesn’t you know 
give me that added stress that every time I pump or I feed him it has to be at the certain 
amount” 
Theme 8: Formula is necessary for working mothers 
Throughout the interview study, mothers have consistently mentioned the reason they 
chose to initiate formula or stop breastfeeding early was because they needed to return to 
work, to avoid infants rejecting formula later on. 
 
Perception 2. Formula more popular in the Chinese community 
Theme 9: Chinese mothers in the community all use formula  
“in the U.S., normally all… other people they all use formula” 
“I came to the park to chat with others, I discovered that a lot of them drank formula. 
Basically as long as you’ve been living here for a long time” 
“Here (the U.S.), basically it’s all formula milk directly they all basically don’t feed breast 
milk. Our side (China)… um… if… unless the mother’s condition is not well, they all 
use breast milk” 
A mother described herself as becoming more “open-minded” and by adding formula 
“baby can still grow very well without breast milk” 
 
Perception 3. Formulas made in the U.S. vs. China 
Theme 10: Formula made in the U.S. better than in China  
“nothing in any type of formula can compare to breast milk… I heard the formula in the 
US. is very good, much much better than the ones in China” 
A mother described formulas made in the U.S. as ‘milder’ and more ‘neutral’ and not as 
‘hot’ as formula made in China for they are better tolerated by Chinese babies 
“The US government will make sure the infants grow well on formulas as WIC regularly 
checks the development of infants. If they lack certain nutrients, they will provide the 





Perception 4. Grandparents’ influence 
Theme 11: Grandparents’ influence  
A mother recalled grandmother of child who said, “nah, just use formula…. formula is 
good… that’s what I fed you guys.:” 
 
While formula feeding was mostly associated with perceived benefits, there are also 
negative effects from it. They include causing the feeling of guilt for the mothers and 
digestion issues for the infants. One exclusively breastfeeding mother indicated that 
breastfeeding was more convenient for her and her infants. 
 
Perception 5. Perceived disadvantages associated with formula feeding 
Theme 12: Sense of guilt from feeding formula 
“I feel really guilty the day that I switched her to formula even though I wasn’t getting 
breast milk. Sometimes I still feel guilty that I didn’t give her 6-months breast milk” 
“maybe if I tried even harder you know if I just… maybe pump more than I mean I did 
pump but maybe if I increase the frequency even more… you know. And maybe things 
would have been better” 
Theme 13: Formula cause digestive issues for infants 
“his belly had a lot of gas inside so he wasn’t feeling well. He was drinking the milk very 
slowly at around the first month” 
“he hates the formula. We suspect he’s got a milk protein allergy so regular formula he 
broke up the rash hives so we put him on soy formula um he hates it he won’t drink 
which the only reason why I’m continuing to nurse him at night. I nurse him when I 
come home from work and even throughout the night he’s still waking up at night to 
nurse” 
Theme 14: Formula is not as convenient as breastfeeding 
A mother who exclusively breastfed both of her children said breastfeeding was more 
convenient than formula feeding.  
 
A thorough literature review was conducted to gather information on formula feeding 
practices of Chinese mothers in China. Given that a sizeable percentage of the targeted 
population are first-generation immigrants, who have strong ties to the U.S. as well as relatives 
in China, it had the implication for these practices to get carried over to the U.S.  The 
information was relevant for the current study. The overall literature review matched and 
 73 
 
supported the findings from the previous interview study. One additional question was added. A 
Lactation Consultant in the Chinese community said that it was a common practice among the 
clients that expectant parents tended to stock up on infant formulas before their child was born. 
This information was further supported by the finding from study by Xu et al., (2006) that this 
was also a common practice among Chinese parents in China. 
It is important to mention that the survey statement on formulas might appear to be more 
positive while breastfeeding more negative. This is due to the manner in which the information 
was generated in the community in the first place. For example, when Chinese mothers were 
asked about formula feeding, wordings such as “convenient”, “healthy”, “satiety” were 
consistently mentioned while breastmilk “inconvenient” and “insufficient for infants” were often 
cited. In the current study, participants had the choice to choose between strongly agree, 
somewhat agree, somewhat disagree, and strongly disagree for each statement. 
 
Theme 15: Expectant parents to store formulas at home prior to due date 
It is a common practice for expectant parents in China to stock up on infant formulas 
before the child is born.  
 
3.2.2. Current survey instrument design 
Surveys are vital tools to gather information on individual perspectives in a large cohort 
(Jones, Baxter and Khanduja, 2013). It involves the collection of data from a sample of elements 
drawn from a well-defined population (Visser, Krosnick and Lavrakas, 2000). It is a widely used 
methodology that allows large populations to be assessed with relative ease. For social 
psychologists, surveys are useful in understanding how people influence, and are influenced by, 
their social environment (Visser et al., 2000). As a quantitative research method, surveys also 
allow for the exploration of the relationship between variables such as beliefs, attitudes, norms, 
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control, difficulties, and behavior using statistically analyses. We used the primary source of 
findings from the previously conducted interview study, the literature, and panel of experts to 
develop and validate the current survey instrument. 
3.2.3. The current survey instrument 
With the structure of the TPB construct map which can is found in Figure 1 as well as the 
themes emerged from the previous interview study, in mind, Table 2 shows how the interview 
findings were transformed into TPB-guided questions. Since a higher score indicates a more 
positive perception towards the feeding method as indicated, reverse-coding was carried so that a 
higher score reflects a more positive perception towards the feeding method that is indicated. For 
example, a higher score on the formula feeding scale would indicate a more positive perception 
towards formula feeding. Similarly, a higher score on the breastfeeding scale would indicate a 
more positive perception towards breastfeeding. For Perceive behavioral control scale, a higher 
score would indicate a higher control over the decision of infant feeding, which is not specific to 
either formula feeding or breastfeeding. Likewise, reverse-coding was conducted so that the 




























Table 2. Summary table of how the eight TPB constructs were used to guide each question on the 
survey. * indicates reverse-coding 
Construct 1: Beliefs questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Formula *Q1. I think using formulas can 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q2. I think formula can help babies 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q3. At a certain stage, formula 
would be needed in order to provide 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q4. I think using formula can allow 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q5. I think using formula would not 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree  
 
 *Q6. I think feeding babies with 
formula made in the US is safe for 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q7. Based on Chinese medicine, 
formulas made in the US are more 
“neutral” and “milder” for babies than 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q8. I think formula feeding is very 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
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 *Q9. I think formula feeding can help 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q10. I think formula feeding can 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q11. Formula feeding can allow me 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q12. Formula feeding can allow me 
to know exactly when the next 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q13. I believe formulas made in the 
US are even better and more 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 Q14. I think formula is difficult for 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 *Q15. I think formula would be 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q16. I think it’s important for 
parents to prepare enough supply of 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q17. I think formula is a modern 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q18. I think formula feeding allows 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
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 *Q19. I think formula feeding is a 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 Q20. I think feeding babies with 





1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
Breastfeeding *Q1. I think breastfeeding can protect 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q2. I think breastfeeding provides 
additional nutrients that are not found 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 Q3. I think breastfeeding is too 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 Q4. I think breastfeeding makes it 
difficult to know exactly how much 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 





1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree  
 Q6. I think breastfeeding will have a 





1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 *Q7. I think breastfeeding is an 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 Q8. I think breastfeeding prevents 





1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
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1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 Q10. I think the foods the mother 
consume during breastfeeding makes 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 Q11. I think it is not necessary to 
breastfeed in the US because high 





1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 Q12. I think breastfeeding is 





1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 
Construct 2: Attitudes questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Formula *Q22. I would describe my attitude 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q23. Overall, I think using formulas 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q24. All things considered, I feel 
very favorable towards formulas 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
Breastfeeding Q13. I think breastfeeding is very 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 Q14. I think breastfeeding in public 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
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Construct 3: Descriptive norm questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Formula *Q25. I think most of my friends and 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q26. I think most of the Chinese 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q27. I think most of the American 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
Breastfeeding *Q15. I think most of the Chinese 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 
Construct 4: Injunctive norm questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Formula *Q28. I think my family and friends 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q29. I think most of the Chinese 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q30. I think that doctors and other 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 






Construct 5: Perceived difficulty questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Formula *Q21. All things considered, 
preparing formula takes too much 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
Breastfeeding *Q16. All things considered, 





4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 
Construct 6: Perceived behavioral control questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Breastfeeding *Q17. I think the choice of whether to 
use formula or breastfeed is totally up 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 Q18. I think the choice of whether to 
use formula or breastfeed is totally up 




1= Strongly agree 
2= Somewhat agree 
3= Somewhat disagree 
4= Strongly disagree 
 
Construct 7: Behavioral intention questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Breastfeeding *Q19. If people asked me how they 




4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 
1= Strongly disagree 
 *Q20. If I were a parent, I would feed 
my newborn with formula. 
TPB 
construct 
4= Strongly agree 
3= Somewhat agree 
2= Somewhat disagree 





Construct 8: Behavior questions 
Survey Section Main survey question statement Sources 
Main survey answer 
options 
Demographic Q3. If you are a parent or 
grandparent, have you ever fed you 








Items Information Sources and verification 
Q1, Q2, Q9, Q10, Q13 Gender, age, place of birth, zip 
code of residence, education, 
marital status 
Previous interview study, 
Panel of experts 
Q11 Education level US Census – Chinese-
American income distributions 
Q12 Household income US Census – Chinese-
American income distributions 
Q4-8 Acculturation: language, 
reading, close friends, choice of 
health providers, food. 
Pai and Contento, 2014 
Q14, Q15 Role in family, living 
arrangement 
Previous interview study, 
literature review 
* indicates reverse-coded questions. 
 
Acculturation will be used for data analysis. According to Fox et al (2017), it is a process 
in which a person assimilates to the new culture when the old and new cultures come into 
contact. In understanding the changes in identity, values, and behavior, acculturation has been 
widely used in both anthropological and health studies. The acculturation scale created for this 
study was constructed by five statements that measured a person’s language, reading, friends, 
choice and health providers, and dietary preference. It was developed based on the Suinn-Lew 
Asian Self-identity acculturation scale as shortened by Pai and Contento (2014). A higher score 
indicates more assimilated towards the American culture and away from the Chinese culture. 
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The distribution of the household income variables followed that of US Census report for 
Chinese families. The final survey instrument that consists of eight TPB constructs is divided 
into four parts: (a) perceptions of formula feeding, (b) behavior of formula feeding, (c) 
perceptions of breastfeeding, and (d) demographic factors. These four parts make up a total of 65 
questions. 
3.2.4. Research questions for the survey study 
Research Question 1. Do TPB constructs (such as beliefs, attitudes, descriptive and injunctive 
norms, perceived difficulty, perceived behavioral control, and behavioral intention) vary by 
sociodemographic factors of the Chinese community in New York City? 




Feeding methods / 
Sections 
Items Reverse-coding 
1  Beliefs 





FQ. 1-13, 15-19 
BQ. 1, 2, 7 
2 Attitudes 




BQ. 13, 14 
FQ. 22-24 
 
3 Descriptive norms 







4 Injunctive norms 






5 Perceived difficulty 







6 Perceived behavioral control 
(Continuous, range: 1-4) 
General: BQ. 17, 18 BQ. 17 
7 Behavioral intention 
(Continuous, range: 1-4) 
General: BQ. 19, 20 BQ. 19, 20 
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8 Demographic factors 
(Gender: 2 levels; Age: 
continuous; Place of birth: 3 
levels; Marital status: 2 levels) 
Demographic: DQ. 1, 2, 9, 13  
9 Acculturation 
(Scale: 1-5) 
Acculturation: DQ. 4-8  
10. Socioeconomic factors 
(Education: 5 levels;  
Income: continuous variable 
with one-unit = $1,000) 
Socioeconomic: DQ. 11, 12  
Note: 1-5, 7 TPB constructs: a higher score indicates more favorable towards formula 
feeding. 
6 Perceived behavioral control scale: a higher score indicates higher control over the decision 
of infant feeding. 
Acculturation scale: a higher score indicates more assimilated towards the American culture. 
 
Research Question 1 is the first step to explore the seven constructs of beliefs, attitudes, 
descriptive and injunctive norms, perceived difficulty, perceived behavioral control, and 
behavioral intention for using or recommending formulas among the Chinese community in New 
York City and the sociodemographic factors associated with them. The independent variables 
that were used to investigate whether these constructs are different included acculturation, and 
demographic and socioeconomic factors. 
Research Question 2. Do the correlations between these TPB constructs and the Behavioral 
intention construct of using or recommending formula vary by sociodemographic factors of the 
Chinese community in New York City? 





































 FQ. 28-30 




FQ. 21  FQ. 16 
5 Perceived 
behavioral control 













DQ. 1, 3, 9, 
11 
Age, Gender,  





Demographic: DQ. 4-8   
9 Relation to a child Demographic: DQ. 14 1= Parent 




Note: 1-4, 6 TPB constructs: a higher score indicates more favorable towards formula feeding. 
5 Perceived behavioral control scale: a higher score indicates higher control over the decision of 
infant feeding. 
Acculturation scale: a higher score indicates more assimilated towards the American culture. 
 
Upon exploring the seven constructs related to formula and breastfeeding, research 
Question 2 specifically answers the question about the correlation between the TPB constructs 
and the behavioral intention of using or recommending formula to others. Similar to Research 
Question 1, socio-demographics, acculturation, and relation to a child are the demographic of 
interest to investigate whether these constructs are different across groups. Education and 
acculturation will be controlled for as covariates. 
Research Question 3. In the subset of parents, which of the TPB construct correlates to the 
















Both methods: BQ. 17, 18  BQ. 17 
2 Behavioral 
intention 




BQ. 19, 20 
3 Behavior Both methods: DQ. 3 1= Yes 
0= No 
 




Note: 1 Perceived behavioral control scale: a higher score indicates higher control over the 
decision of infant feeding. 
2 Behavioral intention scale: a higher score indicates more favorable towards formula feeding. 
 
Research question 3 is designed for parents who have previous infant feeding experience 
to see which of the TPB constructs correlate to the behavior of having used formulas for a child 
in the past. 
3.2.5. Validity and reliability of the instrument 
Validation and reliability of the survey instrument took place from March 29 to May 16, 
2018. This process was divided into six steps. First step was the overall questionnaire design. 
The research and evaluation manager at the clinic in Chinatown was consulted about the design 
of the survey instruments that are currently used in the clinic that serves the targeted population. 
The recommendations were to keep all questions to one page and with more space in between 
each question so as to lessen the burden for participants. Given the nature of the current study, 
the current instrument was more than one page. Two professors of Measurement were also 
consulted. The advantages and disadvantages of various answer options were discussed. Given 
the low education and literacy of the targeted population, the recommendation from the panel 
was to use the 4-answer option. 
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(a) Content validity 
The second step of the validation process was to validate the survey questions. Survey 
questions were initially designed to be based on the interview study that was conducted among 
22 recently postpartum mothers in New York City between July 2012 and January 2013. The 
panel of experts that contributed inputs to this part of the validation process included a Lactation 
Consultant/Program Coordinator who works with the targeted population and is also a mother 
herself, a Senior Pediatrician and a Midwife who serve the targeted population of the Chinese 
community, an author who conducted an infant feeding survey study among the targeted 
population, and a Professor of Sociology who shares similar background with the targeted 
population of current study and is also a mother herself. The main suggestions were wording of 
questions and adding more questions about breastfeeding. 
 The third step was to validate the socio-demographic questions section. Two Professors 
of Sociology and Social Work contributed their inputs, which included using continuous entry 
for age question since age is not considered sensitive (Q.2), separating “I’m single” into “Never 
married” and “Divorced” while adding “I’m a widow or widower” for marital status question 
(Q.13), specifying grandparents whether it is from the maternal or paternal side of family (Q.14), 
adopting the answer options used by US Census report for income (Q.12) and education level 
(Q.11) of Chinese-American population while adding “No education” for the older first-
generation immigrants, thereby allowing participants to choose as many options as needed for 
living arrangement (Q.15), and added “Hong Kong”, “Macau”, and “Taiwan” for place of birth 
question (Q.9).  
Given that many families are duel-earners in the Chinese community in New York City, 
it was suggested that the survey includes income option of “200k and more” to further 
differentiate the higher income families. In the end 9% (n=32) of participants selected that 
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option. Since people might not feel comfortable to answer the income question, the option for zip 
code was provided on the survey in case the sufficient response was not reached for the income 
question. In the end, 82% (n=365) people answered the income question and household income 
was used for analysis.  
(b) Construct validity 
The fourth step was to validate the use of TPB construct. Four Professors who have 
previously published on TPB related studies or chapters were contacted and phone meetings with 
three professors were conducted respectively. The first suggested recommendation was to have 
options from 1 to 10 for each question. However, given the fact that many of the targeted 
population of first-generation immigrants have little to no education, it would be difficult or even 
impossible for them to complete questions with too many choices. A Professor at New York 
University who was involved in the early works of TRA (in which the theory was later renamed 
as RAA) contributed meaningfully to the current survey questions. Suggestions on how to word 
questions according to TPB constructs were given. Special attention was given to clarify the 
understanding of the attitudes and beliefs constructs. Attitudes toward a behavior should be 
described as “positive” or “negative”, “favorable” or “unfavorable”, and “good” or “bad”, while 
beliefs are general feelings. Another suggestion was to reword the questions in ways that 
participants can relate more personally to the questions by using words such as “I”, “my” and 
“for me”. Questions should be worded toward the extreme using words such as “very” and 
“strongly”. It was recommended to have both formula and breastfeeding questions with formula 
questions as the focus and the more complete set of constructs and questions than breastfeeding 
questions. The number of questions for each of the constructs was also suggested. The revision, 
the final questions were verified again on May 16, 2018. 
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After the survey questions were finalized, the fifth step took place to ensure translation of 
Simplified and Traditional Chinese versions were done to ensure accuracy and cultural 
appropriateness. Survey questions were originally designed in English before being translated 
into Simplified and Traditional Chinese. Reverse-translation was done by another Chinese and 
English proficient individual in literature and adjustments were made accordingly. 
(c) Reliability 
The final step of validation and reliability was the sixth step of reliability performed by 
two procedures: test-retest and Cronbach’s alpha. Test-retest reliability analysis took place 
between June 8 and June 30 of 2018 and was conducted among 34 participants of the targeted 
population. In addition to test-retest, Cronbach’s alpha was also performed among the full 
sample of 434 participants. Table 6 shows the Cronbach’s alpha as well as the results of test-




Table 6. Cronbach’s alpha & test-retest for TPB construct of formula feeding 





1. Beliefs 20 .83 .96 
2. Attitudes 3 .84 .28 
3. Descriptive norms 3 .81 -.33 
4. Injunctive norms 3 .84 1.00 
5. Perceived difficulty 1 N/A 1.00 
6. Perceived behavioral 
control 
2 .29 1.00 
7. Behavioral intention 2 .86 1.00 
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According to Marx, Menezes, Horovitz et al. (2003), the time frame between test-retest is 
believed to be a reasonable compromise between recollection bias and unwanted clinical change. 
A result of .80 was considered good reliability. For the current study, the Pearson correlation 
coefficient between Time 1 and 2 assessments was between .96 to 1.0 for most TPB constructs, 
except for Attitudes and Descriptive norms which achieved less desirable scores of .28 and -.33. 
When looking at the test-retest results by formula feeding, breastfeeding and both formula and 
breastfeeding sections, the test-retest scores were .96, .99, and .98, respectively. A literature 
review on test-retest analysis that was conducted on the Chinese population was conducted to see 
what results have normally looked like for this population. The study that evaluates the 
psychometric properties of the Chinese version of the Functioning Assessment Short Test among 
Chinese adults with bipolar disorder found that the coefficient between week 0 and week 1 
assessments was 0.97 and 0.96 in two categories while achieving between 0.82 to 0.94 in other 
categories (Zhang, Long, Ma et al., 2018). Another study that translated the International Knee 
Documentation Committee Subjective Knee Form to Simplified Chinese version also achieved a 
correlation coefficient of 0.94 with an interval of 7 days (Jia, Zhang, Zou et al., 2017).  
An alpha greater than .80 were achieved by most constructs with the exceptions of 
Perceived behavioral control and Perceived difficulty. Perceived behavioral control was 
constructed by 2 items: BQ. 17 that asks “I think the choice of whether to use formula or 
breastfeed is totally up to the parents of child to decide.” and BQ. 18 that asks “I think the choice 
of whether to use formula or breastfeed is totally up to the grandparents of child to decide.” It is 
likely the low alpha was due to two opposite directions of question that measure the difference 
between parents and grandparent. Since these two questions were considered important in 
understanding the infant feeding decision that is currently divided among the two generations in 
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the Chinese community, it was decided to remain the construct for the current analysis. The 
alpha was not available Perceived difficulty due to the construct of having less than 2 items. 
Perceived difficulty was measured as a single question item with the statement: “All things 
considered, preparing formula takes too much time and effort.”  The time-intervals ranged from 
3 days to 20 days, with an average of 9.79 days. 
In sum, the survey instrument’s content validity was established based on inputs of a 
panel that was made up of 11 scholars and experts in the field, including Healthcare of both in- 
and out-patient, Research, Social Work, Sociology, and Psychology, with an average correlation 
coefficient of 0.98 for test-retest reliability. Recruitment took place on upon the completion of 
validation. 
3.3. Interview questions design and development 
This study was a cross-sectional continuous mixed-methods design using a survey and 
interview guide to investigate the perceptions and behavioral intention of using or recommending 
formula feeding among the Chinese community in New York City in relation to why this 
community seems to accept formula feeding as the norm. As a continuous mixed-methods 
design, interviews were conducted during the same time as the survey collection period. 
Interviews followed a semi-structured, open-ended guide. The intent and strength of asking 
open-ended questions were so that they allowed for more in-depth discussions between the 
researcher and the participants as well as new findings to be explored.  
3.3.1. Research questions for interview study 
The semi-structured interview questions were pilot-tested on one individual who shared 
the similar demographic background of the target population to ensure questions were 
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appropriate and could be understood. The semi-structured interview questions guided by the TPB 
constructs are: 
Research Question 1. For those who have used formula or will use or recommend formula, 
what are the perceived benefits of formula feeding and their source of information? – Beliefs and 
Attitudes 
Research Question 2. For those who have used formula or will use or recommend formula, 
what do they think about breastfeeding? – Beliefs, Attitudes, and Perceived difficulty 
Research Question 3. For those who have used formula or will use or recommend formula, 
what are the differences in expectations between Chinese women in China and in the U.S. and 
how might formula feeding help fulfill the new expectations? – Beliefs, Attitudes, Perceived 
difficulty, Descriptive norms, and Behavioral intention 
Research Question 4. What is a more popular infant feeding method in their community and 
what are the explanations for it being more popular? – Beliefs, Attitudes, Descriptive norms, and 
Injunctive norms 
Questions only for grandparents 
Research Question 5. For grandparents who have used formula or will use or recommend 
formula, what do they think about formula feeding and breastfeeding? – Beliefs, Attitudes, 
Perceived difficulty, and Injunctive norms 
Research Question 6. How did they feed their children back then? – Descriptive norms 
Research Question 7. How does the younger generation value their input as grandparents? – 




3.3.2. Current interview instrument design  
The interview guide had 6 main questions and 10 additional probing questions for all the 
participants. For the grandparents, given that their perceived role in the family might be different 
than others, two additional questions with 4 probing questions were specifically designed for the 
grandparents to explore their beliefs and behavior appropriately. Table 7 shows each of the 
interview and probing questions guided by the TPB constructs. 
Table 7. Summary table of how the eight TPB constructs were used to guide each interview 
questions 
Interview questions Probing questions Constructs 




 Q1.1. Why are these benefits important? Beliefs, 
Attitudes 
 Q1.2. Where did you learn about them? Descriptive 
norms 
 Q1.3. How do you compare it to the 
formulas made in China? 
Beliefs, 
Attitudes 
Q2. How is infant formula regulated 
in the U.S.? 
 Beliefs & 
Attitudes 
 Q2.1. Why do you trust the formulas 
made in the U.S.? 
Beliefs, 
Attitudes 









Q4. How are the Chinese mothers in 
China and Chinese mothers in the 
U.S. different in terms of how they 
feed their newborns? 
 Descriptive 
norms 
 Q4.1. Why might Chinese mothers in 
the U.S. have different expectations for 







 Q4.2. How can formula feeding help? Beliefs, 
Attitudes 
Q5. How do most of your friends and 
relatives feed their newborns? 
 Descriptive 
norms 
 Q5.1. What do you think about the 




 Q5.2. Who and why do you trust or not 






 Q5.3. What do you think most non-




Q6. What would you recommend for 






Two additional questions and four probing questions for grandparents who are identified as 
supportive of formula feeding 
Q7. How did you feed your children 
back then? 
  
 Q7.1. What are the health outcomes of 
your grown children? 
Beliefs, 
Attitudes  
 Q7.2. What do you think about their 
health and accomplishments compared 
to other adults? 
Beliefs, 
Attitudes 
Q8. How does your family value your 
input as a grandparent 
 Injunctive 
norms 
 Q8.1. Why is it important, compared to 
opinions from outside family such as 





 Q8.2. What do you think they should 






3.3.3. Recruiting approaches for interview study 
Besides interviewing an overall Chinese community who might have a different 
perceptions of infant feeding methods either formula feeding or breastfeeding, effort was also 
made to identify and invite individuals who favor the use of formula feeding. This purposeful 
sample of individuals helped the study to focus on identifying the positive beliefs of formula 
feeding in an open-ended, in-depth manner, and in explaining the high preference for formula 
among the Chinese community in New York City.  
Given the concern that most people would not be willing to leave contact information on 
the survey questionnaire in order to be reached to participate in a follow-up interview, a 
recruiting strategy that was suggested was to conduct the interview first and then ask the 
participant to take the survey after. In the end, all of the interviewed participants (n=20) also 
completed the survey. All of these, nineteen participants completed the survey after the interview 
and one completed the survey prior to the interview.  
3.4. Settings and participants 
 The purpose of this mixed-methods study of survey and interviews is to examine the TPB 
constructs, the behavioral intention of using or recommending formula feeding, and the rationale 
behind them in an open-ended manner as to why this community accepts formula feeding as the 
norm. The study’s participants were those who self-identified as being of Chinese descent, at 
least 18 years old, and live or work in New York City. Chinese descent defines as having full or 
partial Chinese ancestry. They may be born in the U.S., Asia or other western or Asian countries. 
They may be first-generation immigrants in the U.S., meaning they moved to the U.S. after being 
born in another country, or descendants of first-generation immigrants. For the purpose of data 
analysis, special attention was made to ensure sufficient number of survey entries from the first-
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generation immigrants as their perceptions may be distinct from those who were born in the U.S. 
and so may have different perceptions towards formula feeding. 
As for interviews, the goal was to include a more diverse sample. For example, the 
sample was intended to include those who used formula and those who breastfed; parents, 
grandparents, and non-parents; female as well as male. Similar to the survey study, interview 
study participants were also those who self-identified as being of Chinese descent, at least 18 
years old and live or work in New York City. 
 In general, the inclusion criteria for both survey and interview study were as follows: (a) 
Chinese descent, (b) at least 18 years old, and (c) those who lived or worked in one of the five 
boroughs of New York City. Exclusion criteria for the study were as follows: (a) Chinese descent 
who lived and worked outside of one of the five boroughs of New York City and (b) Chinese 
who were under the age of 18 years old.  
3.5. Data collection 
Recruitment began upon the approval of Teachers College Institutional Review Board on 
June 7, 2018. The entire duration data collection was administered from June 8 to October 16 of 
2018. No incentive was provided for participation. The target sample sizes for survey were set at 
300 to 400 or more and 15 or more for interviews.  
(a) Data collection for survey  
Data collection utilized the convenience sample of the targeted population and was 
distributed through both paper and electronically. Various methods were used to reach the target 
population and the surveys were distributed electronically and through hardcopy. After the first 
IRB was approved on June 7, 2018, the initial data collection process began by utilizing liaisons, 
who were members of the Chinese community, and they distributed surveys to people they knew. 
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These liaisons have personal or professional connections with organizations in the Chinese 
community including senior centers, daycare centers, community centers, health clinics, summer 
health fairs, summer day camps, and afterschool programs. Approximately 100 surveys were 
collected through six liaisons. Their demographic information can be found as follows: 
Liaison 1 is second-generation female in her mid-30s, born and raised and now working 
in Manhattan Chinatown. She speaks both English and Cantonese with English being the 
dominant language.  
Liaison 2 is a close friend of liaison 1. She is a first-generation immigrant from the Hong 
Kong. She in her late-60s and has a close relationship to the community in Manhattan 
Chinatown. She speaks both English and Cantonese with Cantonese being the dominant 
language.  
Liaison 3 is a second-generation young professional in his late-20s to early-30s. He 
works and resides in Manhattan Chinatown. He mainly speaks Mandarin with his friends, 
English at work and some conversational Cantonese. 
Liaison 4 & 5 are two second-generations in his and her early-20s. They speak mostly 
English and only some conversational Chinese with family. 
Liaison 6 is a second-generation female in her early 70s. She migrated from China to 
Taiwan at a very young age and immigrated to the U.S. in the 1980s. She speaks 
Mandarin with her family and at work. 
The initial purpose of the survey was to capture the overall perceptions of formula 
feeding among the Chinese community without specifically targeting only those who had had 
previous infant feeding experience. However, since the likelihood for including parents and 
grandparent was still high, it was decided to include a Behavior question to also capture the 
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formula feeding behavior among those who had had previous infant feeding experience. On July 
26, 2018, a new question was added to the survey to capture the behavior of parents and 
grandparents who had fed a child with formula. The additional question asked, “If you are a 
parent or grandparent, have you ever fed your child or grandchild with infant formula?” The 
choices for this question were “Yes” or “No.” Because this question was added after the first 
phase of the data collection period, 64 surveys for parents and grandparents did not include this 
question. Since the new question did not post additional risk to participants, an approval was 
received from the TC IRB office to continue the recruiting process while the second IRB 
revision application is underway. 
The second IRB was approved on August 6, 2018. Around the same time, two clinics 
located in Chinatown opened up their waiting rooms for recruitment of participants. In the 
waiting rooms, the researcher identified potential participants who meet the 3 criteria: Chinese, 
at least 18 years old, and live in the surrounding neighborhood. The researcher then approached 
each participant following the approved script (Appendix 1). Once participant expressed initial 
interest, the researcher then explained the purpose of the survey to each person following the 
introduction on the consent form for English-speaking (Appendix 2) and Chinese-speaking 
(Appendix 3 and 4) participants. After the consent form was read to each participant by the 
researcher to confirm that all three inclusion criteria were met, form was signed by each person 
prior to each survey. Within the consent form, the study’s benefits and potential risks and its 
process were explained to each participant. For the paper version, participants had to sign the 
two copies of the same consent forms and leave one copy with the survey questions to be 
returned to the researcher. Survey instruments in English, Simplified and Traditional Chinese can 
be found on Appendix 5, 6, and 7, respectively. 
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The voluntary nature of the survey was always emphasized. For those who did not wish 
to participate, the researcher always thanked them for their time even they did not participate in 
the survey. Data collection also utilized snowball sampling through participants who had 
completed the surveys. Due to the various ways that were used to reach the target population 
included snowball sampling, community liaisons, and electronic format, the numbers for 
ineligible and refusal were not captured. 
For the online version, the survey utilized Teachers College Qualtrics (TC Qualtrics) for 
the set-up, distribution and collection of the electronic version of the survey. Participants who 
completed the online survey on TC Qualtrics were recruited through a flyer designed for this 
study that had the website http://tinyurl.com/Chinesefeeding printed (Appendix 8). These 
participants were either given the flyer directly in-person or distributed through liaisons to be 
completed on their own. Participants had to read through the consent form on the first page and 
confirm that they meet all three inclusion criteria before proceeding to the survey on the next 
page. The online survey generated a total of 24 entries.  
Depending on the participant’s preference, the option was also given for completing the 
paper version of the survey on their own and mailing back to the researcher with a pre-stamped 
and –addressed envelope at a later time. Approximately 10 surveys were mailed back to the 
researcher in the end of the data collection period on October 16, 2018. Based upon the 
preference of participants, paper was thought to work better, for instance, those who have lower 
literacy and computer skills.  


















Current main study survey instrument developed from results of semi-structured interviews 
and instrument literature review: 30 questions  
After consulted with a provider and lactation educator in the Chinese community:  
31 questions  
 After consulted with a panel of 11 scholars and experts in the field of Healthcare, 
Research, Social Science, Psychology, and Measurement: 65 questions  
Revisions of survey instrument continued, including cross translation 
Tested on 5 Chinese community members 
English: 1, Simplified Chinese 2, Traditional Chinese 2 
 
Validated through: 1) In-person survey from 3 participants from the targeted population 
   2) Test-retest among 34 targeted population 
   3) Pilot interview with 1 Chinese-speaking person 
IRB Approval; Surveys and interviews begin 
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(b) Data collection for interview  
The interview participants were recruited at a different time than the survey participants. 
Members of the community were adamant that adding a question at the end of the interview 
instrument for a follow-up interviews would not likely result in high participation. Instead, it was 
advised to recruit and conduct interview with eligible participants and then complete the survey 
either before or after the interview. In the end, twenty interviews were completed. All of these, 
nineteen participants completed the survey after the interview and one completed the survey 
prior to the interview. All of them participated in both the survey and the interview. 
In order to ensure that each interview participant fully understood the study, its process, 
benefits and potential risks, the interview process was designed in a method similar to the survey 
recruitment. The sample of the interview participants utilized both purposive and convenience 
recruitments. This purposeful sample of individuals helped the study to focus on exploring the 
positive perceptions of formula feeding, while convenience sampling allowed for more diverse 
opinions and compared to the counterpart.  
For the convenience sample, the recruiting began with the researcher introducing the 
study to potential participants in the park in Chinatown in Manhattan. From the researcher’s 
experience in working in the community, previous data collection experience, and input from 
other researchers and providers who also work with the same population, recruiting participants 
in public area was believed to be able to include those who might be the representation of the 
overall Chinese community, especially those who are hard-to-reach due to different social circles 
and backgrounds than of the researcher’s. Since these participants, who gathered in public areas, 
were also likely to be those who shared infant feeding ideas with and making recommendations 
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to others, they were seen as an ideal target group, for they represent crucial voices within the 
community. This is the sample that the study intended to include. 
To begin, the researcher approached the potential participants who appeared to be 
Chinese and introduced the study by following the approved script (Appendix 9). Participation 
was always emphasized as voluntary. For those who did not express any interest in participation 
in the study (n=3), the researcher always thanked them for their time. For those who expressed 
an interest, researcher continued to introduce the study by reading the instruction of the consent 
form (Appendix 10 and 11). After informed consent was read to each participant by the 
researcher and signed and confirmed by each participant fitting all the three inclusion criteria, the 
researcher began the interview process, either in English or Chinese depending on the 
participant’s preference, that followed the TPB-guided interview guide. The interview guide was 
designed in English and translated into Chinese. It was pilot tested with one Chinese-speaking 
person who shared similar background of the target sample so as to ensure TPB guided questions 
were understandable and appropriate. The final semi-structured interview guide in English and 
Chinese can be found on Appendix 12 and 13, respectively. All of the convenience sample were 
conducted in public area (n=18).  
For the purposive sample (n=2), participants who were identified as supportive of 
formula feeding were recruited through one personal connection and one family member of 
participants. Upon approval from the participants, the researcher contacted the participants 
through phone call and followed the approved scripture for interview recruitment (Appendix 9) 
to schedule a time and date to conduct the interview in-person. Both purposefully recruited 
participants agreed and conducted the interview in-person at their house and a public location 
convenient for the participants. After informed consent was read to each participant by the 
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researcher and signed by each participant, the interview process began. Both purposive sample 
completed the interview in Chinese (Appendix 13). 
All of the interviewed participants also completed the survey at the end of each interview. 
All of the interviews were conducted in a public area, except for one, which was conducted at the 
participant’s home. With one exception, a participant who was interviewed in English, all the 
other participants waived audio-recording during interviews. As such, the researcher took notes 
on the interview guide with a pen to capture as much content as possible. The researcher then 
proceeded to type out the interview dialogs on the computer right after each interview by 
utilizing both notes taken and visual memories captured during the interview. Field notes were 
typed after the dialogs. All of the field notes and dialogs were completed within the same day the 
interviews were conducted to ensure as much information was captured and as accurately as 
possible. 
In general, after data saturation was reached for the convenience sample, three more 
interviews were conducted. In the end, a total of 20 interviews were conducted. All the 
interviews lasted between 38 to 60 minutes, which included the consent process. Any 
information collected from the participants that could identify them would be kept confidential 
and de-identified by the researcher. The demographic of interview participants can be found in 
Table 29 in Chapter 4 (page 142) and the detailed descriptions of the participants can be found in 
Appendix 14. 
3.6. Data analysis 
 (a) Data analysis for survey 
 Descriptive statistics (frequencies, means, and standard deviations) was used to 
summarize the participants’ demographic data as well as about their beliefs, attitudes, descriptive 
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and injunctive norms, perceived difficulty and control, behavioral intention and behavior. For 
research question 1, the differences in acculturation, age, gender, survey language, place of birth, 
marital status, income, and education in relation to the TPB constructs were examined with 
multiple regression analysis. For research question 2, two procedures were done prior to 
analyses. First, a correlation analysis was run between Beliefs, Attitudes, Descriptive and 
Injunctive norms, Perceived difficulty, and Perceived control of feeding in order to determine 
which constructs to be kept in the final analyses. Constructs with a correlation higher than .50 
was considered highly correlated. Beliefs and Attitudes (.659), and Beliefs and Descriptive 
norms (.593) were highly correlated. Between these three constructs, it was decided to keep 
Beliefs and Descriptive norms to the final analyses given their primary position in the TPB 
construct map (Figure 1, p. 10). The second procedure that was done was standardizing of all the 
TPB constructs. This would allow us to compare the relative strength of the coefficients between 
Beliefs, Descriptive and Injunctive norms, Perceived difficulty, and Perceived control of feeding 
and Behavioral Intention. Since all the scales were standardized, inferences can be made to 
determine which TPB construct(s) had the strongest effect on Behavioral intention. Table 8 





Table 8. Range, mean, and standard deviation of TPB constructs of formula feeding before and 
after standardization 
Behavior: Formula feeding Min Max Mean (SD) 
Beliefs  1.40 3.85 2.82 (.40) 
Standardized Beliefs -3.55 2.57 0 (1.00) 
Attitudes 1.00 4.00 3.16 (.62) 
Standardized Attitudes -3.47 1.61 0 (1.00) 
Descriptive norms 1.00 3.33 2.93 (.66) 
Standardized Descriptive norms -2.91 2.61 0 (1.00) 
Injunctive norms 1.33 4.00 2.50 (.32) 
Standardized Injunctive norms -3.63 1.38 0 (1.00) 
Perceived difficulty 1.00 4.00 2.95 (.76) 
Standardized Perceived difficulty -2.55 1.38 0 (1.00) 
*Perceived behavioral control 2.00 4.00 3.44 (.53) 
Standardized behavioral control -2.71 1.04 0 (1.00) 
Behavioral intention 1.00 4.00 2.23 (.87) 
Standardized behavioral intention -1.42 2.04 0 (1.00) 
Note: a higher score indicates a more favorable perception towards formula feeding. 
*For Perceived behavioral control, a higher score indicates having a higher control over the 
decision of infant feeding. 
 
 SPSS 25 (Statistical Package for the Social Sciences) was used to analyze the data. An 
alpha level of .05 was used for all statistical tests. In handling missing data, listwise deletion 
procedure was used in making all entries were complete within each TPB construct. The 
procedure removed the entire record from analysis if one entry was missing. Listwise was 
sample size in each construct and the percentage of missing data can be found in Table 9. 




The statistical test that is used or answering each research question can be found in Table 
10.  
 
Table 10. Statistical tests for each research question 
Research Question (RQ) 




RQ1. Do the correlations between these 
TPB constructs and the 
Behavioral intention construct of 
using or recommending formula 
vary by sociodemographic factors 
of the Chinese community in New 
York City? 
DV: All 7 TPB constructs 
 
IV: Acculturation, age, 
gender, survey language, 






Table 9. Sample size and missing data for TPB constructs of formula feeding (n=434) 
Construct 
Total entries 
(% missing data) 
1. Beliefs 380 (12%) 
2. Attitudes 414 (5%) 
3. Descriptive norms 409 (6%) 
4. Injunctive norms 416 (4%) 
5. Perceived difficulty 427 (2%) 
6. Perceived behavioral control 423 (3%) 
7. Behavioral intention 422 (3%) 
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RQ2. Do the correlations between these 
TPB constructs and the 
Behavioral intention construct of 
using or recommending formula 
vary by sociodemographic factors 
of the Chinese community in New 
York City? 
 
DV: Behavioral intention 
 
IV: Beliefs, DESCRIPTIVE 





Controlled variables: Age, 




RQ3. In the subset of parents, which of 
the TPB construct correlates to 
the behavior of having used 
formula to feed a child? 
 
DV: Behavior of having fed 
formula to a child in the 
past 
 






(b) Data analysis for interviews 
Qualitative analysis for the interviews in this study was done on the computer software 
program QSR NVivo (version 9). The software facilitated the coding process by categorizing, 
organizing and tracking interview data electronically, making the linkage between the TPB 
constructs and the original interview transcripts more accessible. Prior to the interview process, 
seven initial constructs were created based on TPB. As the interview process began, each 
interview dialogs were uploaded into the software. After all the interviews were coded, 
researcher printed all the transcripts in order to reread all the constructs and highlight the one that 
shared similar themes by colors, then back to the computer to rearrange the orders of the themes 
on the software more appropriately. In the end, a total of 23 themes were further developed 
within the seven TPB constructs from the interview findings (Table 11). 
 108 
 
Table 11. List of constructs and themes from the interview findings 
TPB constructs (n=7) Themes (n=23)  
Beliefs and Attitudes  
 
1. Perceptions of formula-fed children’s health by formula-feeding 
mothers 
 
2. Perceptions of formula-fed children’s health by breastfeeding 
mothers 
 
3. Other formula-fed children served as a reference for choosing 
formula for own children 
 4. Safety and regulation 
 5. Breast milk provides no additional health benefits 
 6. Convenience 
 7. Safety issues with infant formula in China 
 8. Benefits of breastfeeding 
 9. Nursing in public 
Descriptive norms  
 
10. Formula feeding is more common among Chinese mothers in 
the U.S. 
Injunctive norms  
 11. Influence from friends 
 12. Doctor’s recommend during the 1970s 
 13. Community of Chinese mothers in New York City 
 14. Breastfeeding is a tradition for mothers in China 
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Perceived behavioral control  
 15. Grandparents that are not supportive of breastfeeding 
 16. Grandparents that are supportive of breastfeeding 
Perceived difficulty  
 
17. Inconvenience of breastfeeding for both working and staying-at-
home mothers 
 18. Nutrition of breast milk is dependent on the mother’s diet 
 19. Perceived low breast milk supply 
 20. Pain and engorgement from breastfeeding 
 21. Day-today barriers Chinese mothers face in New York City 
Behavioral intention  
 22. Using formula feeding 
 23. Recommending formula feeding 
 
Figure 5 illustrates the overall study flow in more detail.  








































 The purpose of this study was to investigate the perceptions and behavior of using or 
recommending formula and among the Chinese community in New York City in relation to why 
this community seems to accept formula feeding as the norm and. The study utilized a cross-
sectional continuous mixed-methods design with a survey and interview guide developed from 
previously conducted interviews and literature reviews described in Chapter 2. The collection of 
surveys and interviews was administered from June 8 to October 16 of 2018 and a total of 434 
surveys were collected, of which 20 people participated in the interviews. 
4.1. Characteristics of the sample 
 This section describes the characteristics of the sample. Table 12 comprises comparable 
data from the 2017 American Community Survey (ACS) 1-year estimates report while Table 13 
is the full list of demographics of the current sample. For comparing with the national 
population, the available data from the ACS report that are comparable to the current study 
included age, gender, and educational attainment for 25 years and over (Table 12). 
Table 12. Age, gender and educational attainment of national population and current study 
sample 
 
National data Current study 
Age, median 38 34 
Female 51.6% 73.6% 
Education 
Population 25 years 
and over 
Overall sample between 
18 to 81 years old 
Less than high school 16.5% 10.9% 
High school diploma 14.7% 26.2%  





Bachelor 26.9% 32.4%  
Graduate or professional degree 28.4% 15.6% 
Source: U.S. Census Bureau, 2017 American Community Survey 1-Year Estimates 
Of the 434 participants, close to two-third (63.3%) of them took the survey in Chinese; 
close to three-quarter (73.6%) were female; more than half (54.2%) were born in China, 
followed by close to a quarter (22.9%) were born in the U.S.; close to two-third (62.0%) were 
married or in a domestic partnership; more than half (55.7%) were a parent; more than one-third 
(37.1%) had a high school diploma or less. The average age of the sample was 38 years old. 
Since those could read Traditional Chinese expressed that they could also read Simplified 
Chinese and had chosen to take the survey in either Traditional and Simplified Chinese, the 
Chinese language in which participant chose to take did not distinguish between those who were 
more proficient in Simplified or Traditional Chinese. Those who took the Simplified Chinese 
version included both who read Simplified and Traditional. As such, the data analysis for the 
language of the survey combined both versions of Chinese as one variable. The overall sample 
was similar to the demographic factors of the target population. The characteristics of the full 
sample (n=434) are given in Table 13. 
Table 13. Demographic information of the overall sampled Chinese community (n=434) 
Demographic factors % (N)   
 
Language of survey 100% (434)    
 Chinese 63.3% (275)    
 English 36.7% (159)    
Gender  97.9% (425)    
 Female 73.6% (313)    
 Male 25.6% (109)    
 Other .7% (3)    
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Place of birth 97.7% (424)    
 China 54.2% (230)    
 U.S. 22.9% (97)    
 Hong Kong 9.9% (42)    
 Taiwan 7.5% (32)    
 
Another Asian or western 
country 
5.4% (23)   
 
Marital status 95.8% (416)   
 
 Married or in a partnership 62.0% (258)    
 Never married 33.6% (140)    
 Divorced or widow/er 4.3% (18)    
Relation to a child 96.3 (418)   
 
 Parent 55.7% (233)    
 Grandparent 3.8% (16)    
 Neither 40.4% (169)   
 
Parents and grandparents (n=185)    
 
 Ever fed formula to a child 85.4% (158)    
 Never fed formula to a child 14.6% (27)   
 
Annual Household Income 82% (356)   
 
 Less than 25k 27.2% (97)    
 25k to 35k 5.0% (18)    
 35k to 50k 17.7% (63)    
 50k to 75k 13.8% (49)    
 75k to 100k 16.0% (57)    
 100k to 150k 7.3% (26)    
 150k to 200k 3.9% (14)    
 200k and more 9.0% (32)    
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Education  97.5% (423)    
 Less than high school 10.9% (46)    
 High school diploma 26.2% (111)    
 
Some college credits or 
associate degree 
14.9% (63)   
 
 Bachelor 32.4% (137)    
 
Graduate or professional 
degree 
15.6% (66)   
 
  Mean Median Range S.D. 
Age 38 34 18 to 81 15.08 
Acculturation level (Score: 1 to 5) 2.47 2.5 1.0 to 4.6 .90 
Note: a higher acculturation score indicates a more assimilation towards the western culture. 
 
4.2. Survey Research Question 1. Do TPB constructs (such as beliefs, attitudes, descriptive and 
injunctive norms, perceived difficulty, perceived behavioral control, and behavioral intention) 
vary by sociodemographic factors of the Chinese community in New York City? 
 To begin, descriptive analyses for the overall perceptions of formula feeding among the 
Chinese community were conducted. The scale of the constructs ranged between 1 to 4 with a 
higher score indicating more positive towards formula feeding. A score of 2.5 was considered the 
midpoint and scores above was considered more positive and below as more negative, 
respectively. The Chinese community responded overall positively to formula feeding. Beliefs, 
Attitudes, Descriptive norms and Injunctive norms scored between 2.5 to 3.16. The mean score 
of Behavioral control was 1.56. Behavioral intention of using or recommending formula to 
others was 2.23. The summary of the descriptive statistics of TPB constructs is listed in the 




Table 14. Mean of TPB constructs of formula feeding 
Behavior: Formula feeding 
Mean (SD) 
(Scale range 1-4) 
Beliefs  2.82 (.40) 
Attitudes 3.16 (.62) 
Descriptive norms 2.93 (.66) 
Injunctive norms 2.50 (.32) 
Perceived difficulty 2.95 (.76) 
*Perceived behavioral control 3.44 (.53) 
Behavioral intention 2.23 (.87) 
Note: a higher score indicates a more favorable perception towards 
formula feeding. 
*For Perceived behavioral control, a higher score indicates having a 
higher control over the decision of infant feeding. 
  
 In terms of the correlation between TPB constructs of formula feeding and 
sociodemographic factors, three models were created: Model 1 examined the correlation between 
the seven TPB constructs of formula feeding and acculturation; Model 2 examined the 
correlation between the seven TPB constructs and acculturation as well as five additional 
demographic factors such as age, gender, language in which the survey was taken, place of birth, 
and marital status; Model 3 examined the correlation between the seven TPB constructs, 
acculturation, five demographic factors as well as two additional socioeconomic factors: income 
and education. 
For the Model 1, simple regression was performed. It was found that Beliefs, Attitudes, 
Descriptive norms, Perceived difficulty, Perceived behavioral control, and Behavioral intention 
varied by one’s acculturation level. A summary table of the beta-coefficient for the seven TPB 
constructs of formula feeding on acculturation level of the Chinese community of New York 
City for Model 1 is displayed in below Table 15. 
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Acculturation -.18*** -.23*** -.27*** .004 -.15*** .168** -.24** 
(Constant) 3.26 3.72 3.60 2.49 2.42 3.03 2.82 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
For Model 2, five demographic factors such as age, gender, survey language, place of 
birth, and marital status were included in addition to acculturation. Multiple regression was 
performed. It was found that, after controlling for demographic factors, Beliefs, Attitudes, 
Descriptive norms, Perceived behavioral control, and Behavioral intention still varied by one’s 
acculturation level. The summary table of the beta-coefficient for seven TPB constructs of 
formula feeding on acculturation and demographic factors of the Chinese community of New 
York City using multiple regression model is displayed in below Table 16. 
Table 16. Model 2: Beta-coefficients of seven TPB constructs of formula feeding on 















Acculturation -.17*** -.15** -.25*** -.04 -.09 .18*** -.36*** 
Age .001 .002 -.001 -.001 -.003 .002 -.002 
Women  
(ref: men) 










.03 .11 .04 .14* -.10 .01 .14 
Outside US 
and China 
.05 -.01 -.13* -.02 -.05 .05 .08 





-.04 .05 -.13 -.001 .007 .11 -.13 
(Constant) 3.20 3.47 3.75 2.64 2.50 2.75 3.25 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
On the final model, Model 3, two additional socioeconomic factors: income and 
education, were added in addition to the acculturation and the five demographic factors, multiple 
regression was performed. After controlling for demographic factors and socioeconomic status, it 
was found that education was the variable that remained consistently and significantly correlated 
to Beliefs, Attitudes, Descriptive norms, and Behavioral intention of formula feeding. The 
correlations were across negative, showing that a higher education attainment was correlated to 
having more negative Beliefs, Attitudes, Descriptive norms, and Behavioral intention in formula 
feeding. Perceived behavioral control was the only construct remained correlated to one’s 
acculturation level. 
The summary table of the beta-coefficient for the seven TPB constructs of formula 
feeding on acculturation, demographic and socioeconomic factors of the Chinese community of 




Table 17. Model 3: Beta-coefficients of seven TPB constructs of formula feeding on 














Acculturation -.08 -.01 -.10 -.003 -.06 .19** -.18 
Age -.001 -.002 -.002 -.001 -.004 .004 -.01 
Women  
(ref: men) 





-.03 -.25* -.17 .003 -.13 .04 .138 
US-born (ref: 
China) 
.04 .09 .01 .16* -.07 -.08 .03 
Outside US 
and China 
.04 -.002 -.08 -.01 -.01 -.07 .09 





-.03 .106 -.13 .05 .08 .000 -.12 





grad or less) 
-.16* -.09 -.31* -.061 .19 .01 -.45** 




-.29** -.54*** -.47** -.13* -.09 -.002 -.61** 
(Constant) 3.20 3.51 3.68 2.62 2.47 2.72 3.29 
Note: * p = <.05; ** p = <.01; *** p = <.001 
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On the Beliefs of formula feeding scale ranging from 1 to 4 where a higher number 
indicates a more positive Beliefs towards formula feeding, those who have some college credits 
or associate degree ((F (11, 284) = 6.40), p-value = .03), those who have a Bachelor ((F (11, 284) 
= 6.40), p-value = .04), and those who have a graduate or professional degree ((F (11, 284) = 
6.40), p-value = .00) exhibited on average .16, .14, .29 units lower, respectively, on the Beliefs 
scale compared to those who have a high school diploma or less, after controlling for 
acculturation, demographic factors and income.  
On the Attitudes of formula feeding scale ranging from 1 to 4 where a higher number 
indicates a more positive Attitudes towards formula feeding, those who have a Bachelor ((F (11, 
304) = 7.22), p-value = .007) and those who have a graduate or professional degree ((F (11, 304) 
= 7.22), p-value = .000) exhibited on average .29 and .54 units lower, respectively, on the 
Attitudes scale than those who have a high school diploma or less, after controlling for 
acculturation, demographic factors and income. 
On the Descriptive norms of formula feeding scale ranging from 1 to 4 where a higher 
number indicates a higher Descriptive norms towards formula feeding, those who have some 
college credits or associate degree ((F (11, 302) = 5.93), p-value = .02) and those who have a 
graduate or professional degree ((F (11, 302) = 5.93), p-value = .001) exhibited on average .31 
and .47 units lower, respectively, on the Descriptive norms of formula feeding scale than those 
who have a high school diploma or less, after controlling for acculturation, demographic factors 
and income. 
On the Behavioral intention of formula feeding scale ranging from 1 to 4 where a higher 
number indicates a higher Behavioral intention towards using or recommending formula feeding, 
those who have some college credits or associate degree ((F (11, 308) = 3.63), p-value = .004), 
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those who have a bachelor degree ((F (11, 308) = 3.63), p-value = .04), and those who have a 
graduate or professional degree ((F (11, 308) = 3.63), p-value = .001) exhibited on average .45, 
.32, and .61 units lower, respectively, on the Behavioral intention of using or recommending 
formula feeding compared to those who have a high school diploma or less, after controlling for 
acculturation, demographic factors and income. 
Language of survey was also correlated to Attitudes of formula feeding. On the Attitudes 
of formula feeding scale ranging from 1 to 4 where a higher number indicates a more positive 
Attitudes towards formula feeding, those who took the survey in English exhibited on average 
.25 units lower on the Attitudes scale than those who took the survey in Chinese, after 
controlling for acculturation, demographic factors and income ((F (11, 304) = 7.22), p-value = 
.01). 
Meanwhile, acculturation was correlated to Perceived behavioral control. On the 
Perceived behavioral control of formula feeding scale, ranging from 1 to 4 where a higher 
number indicates a better control towards formula feeding, every one unit increase in 
acculturation is associated with an average .19 unit increase on the scale ((F (11, 309) = 4.01), p-
value = .001).  
Summary of survey research question 1 
 The first research question explored the seven TPB constructs: Beliefs, Attitudes, 
Descriptive and Injunctive norms, Perceived difficulty, Perceived behavioral control, and 
Behavioral intention for using or recommending formulas among the Chinese community in 
New York City. Frequencies and multiple regression procedures were used to analyze the data.  
The TPB constructs were scored on four-point Likert-type scales with 2.5 being the 
midpoint with a higher score indicates a more favorable towards formula feeding. For example, a 
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higher score in the Belief of formula feeding indicates a more positive belief in formula feeding. 
The correlations between TPB constructs and sociodemographic factors produced more 
meaningful data. The sociodemographic factor that had the strongest effect was found to be 
education level while those who completed the survey in English were found to have more 
negative Attitudes towards formula feeding and a higher acculturation was also found to be 
significantly correlated to having a higher Behavioral control over infant feeding.  The 
relationships were in the direction of predicted. In general, those who tended to perceive more 
positively towards formula feeding were those who were less educated and completed the survey 
in Chinese. 
4.2.2. Additional analyses of statements of interest 
 Besides the TPB constructs of both formula feeding and breastfeeding, we further 
examined three statements and its correlation to acculturation, demographic factors and 
socioeconomic status. The statements examined were: 
1) “I believe formulas made in the U.S. are even better and more nutritious than breast 
milk.” 
2) “I think formula feeding is a way of integrating into western culture.” 
3) “I think breastfeeding in public places such as restaurants is very bad.” 
The summary of the descriptive statistics of the two statements from the survey is listed 
in the below Table 18. 
Table 18. Descriptive statistics of three statements of interest from survey questions 




1. “I believe formulas made in the U.S. are even better 
and more nutritious than breast milk.” 
F13R* 2.18 (.87) 
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2. “I think formula feeding is a way of integrating into 
western culture.” 
F19R* 2.31 (.88) 
3. “I think breastfeeding in public places such as 
restaurants is very bad.” 
B14R* 2.20 (.96) 
*Reverse-coded 
Note: A higher score indicates more aggregable towards the statement 
 
The summary table of the beta-coefficient for the three statements on acculturation, 
demographic and socioeconomic factors of the Chinese community of New York City using 
multiple regression model is displayed in below Table 19. 
Table 19. Beta-coefficients of three statements of interest on acculturation, demographic 
factors and socioeconomic status 
 1.  
Formula is better 
than breast milk 
2.  





public is very 
bad 
Acculturation -.20* -.12 -.26* 
Age .003 .000 .01 
Women (ref: men) .09 -.02 -.01 
English survey  
(ref: Chinese) 
-.14 .22 -.13 
US-born (ref: China) .28 .18 .07 
Outside US and China .14 .04 -.22 
Married or in domestic partnership  
(ref: Never married) 
-.04 .02 -.02 
Income .000 -.002 -.001 
Some college or asso. degree  
(ref: High school grad or less) 
-.27 -.42* .-.41* 
Bachelor -.15 -.37* -.08 
Graduate or professional degree -.36* -.60** -.08 
(Constant) 2.57 2.84 2.80 
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Note: full statements: 
1, “I believe formulas made in the U.S. are even better and more nutritious than breast 
milk.”;  
2, “I think formula feeding is a way of integrating into western culture.”;  
3, “I think breastfeeding in public places such as restaurants is very bad.” 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
4.2.2.1. Statement 1: Formula is better than breast milk 
Acculturation was correlated to disagreeing formula as better than breast milk. On the 
statement “I believe formulas made in the US are even better and more nutritious than breast 
milk” scale ranging from 1 to 4 where a higher number indicates a higher agreement towards the 
statement, every one unit increase in acculturation is associated with on average .20 unit decrease 
in the statement (11, 309) = 3.62, p-value = .03), after controlling for demographic factors and 
socioeconomic status. Likewise, those who have a graduate or professional degree exhibited on 
average .36 unit lower in the statement than those who have a high school diploma or less, after 
controlling for acculturation, demographic factors and income ((11, 309), F = 309, p-value = 
.000). 
4.2.2.2. Statement 2: Formula feeding is integrating into western culture 
On the statement “I think formula feeding is a way of integrating into western culture” 
scale ranging from 1 to 4 where a higher number indicates a higher agreement towards the 
statement, those who have some college credits or an associate degree ((11, 307) = 3.58, p-value 
= .01), a bachelor ((11, 307) = 3.58, p-value = .02), and a graduate or professional degree ((11, 
307) = 3.58, p-value = .002) exhibited on average .42, .37, and .60 units lower than those who 





4.2.2.3. Statement 3: Breastfeeding in public is very bad 
Acculturation level and those who were born in Taiwan were correlated to disagreeing 
that breastfeeding in public is bad. On the statement “I think breastfeeding in public places such 
as restaurants is very bad” scale ranging from 1 to 4 where a higher number indicates a higher 
agreement towards the statement, every one unit increase in acculturation is associated with on 
average .26 decrease in the statement ((11, 310) = 6.48, p-value = .01), after controlling for 
acculturation, demographic factors and socioeconomic status. In addition, those who have some 
college credits or an associate degree ((11, 310) = 6.48, p-value = .02) exhibited on average .41 
units lower in that statement than those who have a high school diploma or less, after controlling 
for acculturation, demographic factors and income. 
Summary of additional analyses of three statements of interest 
 In summary, the analyses on the three statements found that one’s level of acculturation 
and education were correlated. Those who were less acculturated were more likely to believe 
formulas made in the US to be better than breast milk. They were also less likely to accept 
mothers nursing in public. Those who were less educated were more likely to believe formula 
feed as a way of integrating into the western culture as well as less acceptable to the idea of 
nursing in public. 
4.2.3. Additional analyses of breastfeeding perceptions 
 For breastfeeding, Beliefs, Attitudes, Descriptive norms, and Perceived difficulty were 
also explored. The overall Chinese community also responded positively towards breastfeeding 
with scores ranged between 2.43 and 3.00. The mean score and standard deviation for each 




Table 20. Mean of TPB constructs of breastfeeding among the 
Chinese community in New York City 
Behavior: Breastfeeding 
Mean (SD) 
(Scale range 1-4) 
Beliefs 2.94 (.45) 
Attitudes 3.00 (.70) 
Descriptive norms 2.65 (.73) 
Perceived difficulty 2.43 (.87) 
Note: a higher score indicates a more favorable perception towards 
breastfeeding. 
 
Multiple regression that compromised of acculturation, demographic factors and 
socioeconomic status (level three model in formula feeding analysis) was conducted. The 
summary table of the beta-coefficient for the four TPB constructs of breastfeeding on 
acculturation, demographic and socioeconomic factors of the Chinese community of New York 
City using multiple regression model is shown in below Table 21. 
Table 21. Model 3: Beta-coefficients of four TPB constructs of breastfeeding on acculturation, 







Acculturation .07 .16* -.10 -.09 
Age .003 -.002 -.01 -.003 
Women (ref: men) .001 .05 .02 .25* 
English survey  
(ref: Chinese) 
-.04 -.09 .08 .07 
US-born (ref: China) -.06 -.03 -.20 -.27 
Outside US and China .07 .16 -.17 -.06 
Married or in 
domestic partnership 
(ref: Never married) 
.04 .03 -.02 -.08 
Income .000 .000 .000 .001 
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Some college or asso. 
degree (ref: High 
school grad or less) 
.19* .38** -.10 -.34* 
Bachelor .09 .11 .03 -.29 
Graduate or 
professional degree 
.10 .07 .04 -.34 
(Constant) 2.57 2.57 3.14 2.85 
Note: * p = <.05; ** p = <.01; *** p = <.001 
Summary of breastfeeding perceptions 
The four TPB constructs, Beliefs, Attitudes, Descriptive norms and Perceived difficulty 
were explored for breastfeeding perceptions. Frequencies and multiple regression procedures 
were used to analyze the data.  
The TPB constructs were scored on four-point Likert-type scales with 2.5 being the 
midpoint with a higher score indicates a more favorable towards the breastfeeding. For example, 
a higher score in the Belief of breastfeeding indicates a more positive belief in breastfeeding. 
Overall, those who had some college or associate degree were associated with having more 
positive Beliefs and Attitudes toward breastfeeding than others who had high school diploma or 
less. The relationships were in the direction of predicted which was the opposite to the 
perceptions of formula feeding where those who had some college or associate degree were 
associated with having a less positive Beliefs and Attitudes toward formula feeding compared to 
high school graduate or less. The other levels of education such as bachelor, graduate or 
professional degree were not significant. 
4.3. Research Question 2. Which of the TPB constructs correlate to the behavioral intention of 
using or recommending formula Do the correlations between these TPB constructs and the 
Behavioral intention construct of using or recommending formula vary by sociodemographic 
factors of the Chinese community in New York City? 
 126 
 
Multiple regression of the standardized regression coefficient was performed to examine 
the relative strength of each of the TPB constructs on Behavioral intention. Prior to analyses, two 
procedures were performed. First, a correlation analysis between the constructs was conducted. 
Constructs with a correlation greater than .50 is considered correlated. Beliefs was found to be 
highly correlated to Attitudes and Descriptive norms with .66 and .59 correlations, respectively. 
Due to the high correlation, the five primary level (see Figure 1) TPB constructs: Beliefs, 
Descriptive norms, Injunctive norms, Perceived behavioral control, and Perceived difficulty, 
were used in examining the correlation with the Behavioral intention of using or recommending 
formula feeding. Second, the scales of TPB constructs of Beliefs, Descriptive and Injunctive 
norms, Perceived behavioral control, Perceived Difficulty and Behavioral intention were 
standardized in order to detect the strength of each of their coefficients in relation to Behavioral 
intention. The mean and standard deviation of TPB constructs before and after standardization is 
shown in Table 8 (page 105). 
Demographic factors such as age, gender and place of birth, acculturation, and education 
were controlled for all analyses. Besides the overall Chinese community, separate analyses were 
done according to certain sociodemographic groups. For the overall Chinese community, Beliefs, 
Perceived behavioral control, and Injunctive norms, in that order, had effects on Behavioral 
intention. In particular, for every standard deviation unit increases in Beliefs ((F (13, 318) = 
19.54), p-value = .00) and Injunctive norms ((F (13, 318) = 19.54), p-value = .00), Behavioral 
intention increases by .48, and .20 standard deviation units, respectively. On the other hand, for 
every standard deviation unit increases in Perceived behavioral control ((F (13, 318) = 19.54), p-




Table 22. Multi-level mixed effects models on Behavioral intention. The adjusted R2 for Model 1 






M1 + Demographic factors 
(n=331) 
Beliefs .46*** .48*** 
Descriptive norms .06 .04 
Injunctive norms .21*** .20*** 
Perceived difficulty .0 .07 
Perceived behavioral control -.19*** -.20*** 
Age  -.04 
Gender: Women  
(ref: Men)  -.05 
Place of birth: US-born  
(ref: China-born)  .04 
Place of birth: Outside of US and China  
(ref: China-born)  .04 
Acculturation  .05 
Education: Some college or associate. degree 
(ref: HS diploma or less)  -.07 
Education: Some college or associate. degree 
(ref: HS diploma or less)  -.08 
Education: Some college or associate. degree 
(ref: HS diploma or less)  -.08 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
4.3.1. Place of birth 
In order to continue examining whether the relative strength of each of the TPB 
constructs on Behavioral intention varied by sociodemographic factors, separate analyses were 
performed for the different sociodemographic groups. The sociodemographic groups examined 
included education, place of birth, age, and relation to child. Demographic factors such as age, 
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gender, place of birth, acculturation, and education were controlled for in all analyses, except for 
the demographic group being examined.  
For the analyses of place of birth, U.S., China, Taiwan, and Hong Kong born groups were 
conducted separately. Due to the small sample size among those who were born in Taiwan, Hong 
Kong and another Asian or western country (n=63), a new group called “Outside of U.S. and 
China” was created for all those who were born outside of the U.S. and China. For those who 
were born in the U.S., Beliefs and Perceived behavioral control, in that order, had effects on 
Behavioral intention. In particular, for every standard deviation unit increase in Beliefs ((F (11, 
70) = 9.05), p-value = .000) and Perceived behavioral control ((F (11, 70) = 9.05), p-value = .01), 
Behavioral intention increases by .86 and decreases by-.26 standard deviation units, respectively. 
For those who were born in China, Injunctive norms, Beliefs, and Perceived behavioral control, 
in that order, had effects on Behavioral intention. In particular, for every standard deviation unit 
increase in Injunctive norms ((F (11, 70) = 11.72), p-value = .000), Beliefs ((F (11, 70) = 11.72), 
p-value = .002), and Perceived behavioral control ((F (11, 70) = 11.72), p-value = .01), 
Behavioral intention increases by .37 and .29 and decreases by .21 standard deviation units, 
respectively. For those who were outside of the U.S. and China, Belief was the only construct 
that had an effect on Behavioral intention. In particular, for every standard deviation unit 
increase in Beliefs ((F (11, 62) = 9.22), p-value = .000), Behavioral intention increases by .54 
standard deviation unit. The adjusted R2 for US-born, China-born and born outside of U.S. and 
China are .52, .40, and .55, respectively. 
For most groups, Beliefs was the construct that had the strongest effect on Behavioral 
intention. However, for those who were born in China, Injunctive norm was the construct that 
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had the strongest effect. Table 23 has the complete list of standardized regression coefficients 
among different place of birth groups.  
Table 23. Beta coefficients for multiple regression analysis of behavioral intention using 
standardized TPB constructs by place of birth 
Sample Group Behavioral intention ß-coefficient 
U.S. born Beliefs .75*** 
(n=81) Descriptive norms -.24 
 Injunctive norms .01 
 Perceived difficulty .07 
 Perceived behavioral control -.24* 
China born Beliefs .29*** 
(n=175) 
Descriptive norms .11 
 Injunctive norms .34*** 
 Perceived difficulty .07 
 Perceived behavioral control -.20** 
Outside of U.S. and China Beliefs .53*** 
(n=73) Descriptive norms .09 
 Injunctive norms .15 
 Perceived difficulty -.10 
 Perceived behavioral control -.06 
Predictors, Beliefs, Descriptive norms, Injunctive norms, Perceived behavioral control, 
Perceived difficulty, Age, Gender, Acculturation, Income, Education 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
4.3.2. Education 
Education was divided into the following four groups: Group 1: high school diploma or 
less; Group 2: some college or an associate degree, Group 3: Bachelor degree, and Group 4: 
graduate or professional degree. For the first group (those who had a high school diploma or 
less), Injunctive norms and Beliefs, in that order, had effects on Behavioral intention. In 
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particular, for every standard deviation unit increases in Injunctive norms ((F (10, 103) = 4.67), 
p-value = .000) and Beliefs ((F (10, 103) = 4.67), p-value = .002), Behavioral intention increases 
by .36 and .28 standard deviation units, respectively. For the second group (those who had some 
college credits or an associate degree), Beliefs and Perceived behavioral control had effects on 
Behavioral intention. In particular, for every standard deviation unit increases in Beliefs ((F (10, 
37) = 8.12), p-value = .001) and Perceived behavioral control ((F (F (10, 37) = 8.12), p-value = 
.003), Behavioral intention increases by .54 and decreases by .37 standard deviation units, 
respectively. For the third group (those who had a Bachelor’s degree), Beliefs was the only TPB 
construct that had an effect on Behavioral intention. In particular, for every standard deviation 
unit increases in Beliefs ((F (10, 102) = 10.20), p-value = .000), Behavioral intention increases 
by .61 standard deviation unit. For the final, the fourth, group (those who had a graduate or 
professional degree), Beliefs and Perceived behavioral control had effects on Behavioral 
intention. In particular, for every standard deviation unit increases in Beliefs ((F (10, 45) = 5.20), 
p-value = .000) and Perceived behavioral control ((F (10, 45) = 5.20), p-value = .02), Behavioral 
intention increases by .55 and decreases by .28 standard deviation units, respectively. The 
adjusted R2 for high school or less, some college credits or associate degree, bachelor, and 
graduate or professional degree are .25, .60, .45, and .43, respectively. 
While Beliefs was the construct that had the largest coefficient effect on Behavioral 
intention among most education levels, Injunctive norms was the construct that had the largest 
coefficient effect among the lowest educated group, the high school diploma or less group. Table 




Table 24. Beta coefficients for multiple regression analysis of behavioral intention using 
standardized TPB constructs by education level 
Sample Group Behavioral intention ß-coefficient 
High school diploma or less Beliefs .26* 
(n=113) 
Descriptive norms -.02 
 
Injunctive norms .36*** 
 
Perceived difficulty .11 
 
Perceived behavioral control -.11 
Some college or asso. deg. Beliefs .54*** 
(n=47) Descriptive norms -.02 
 Injunctive norms -.10 
 Perceived difficulty -.10 
 Perceived behavioral control -.33** 
Bachelors  Beliefs .56*** 
(n=112) Descriptive norms .03 
 Injunctive norms .13 
 Perceived difficulty .12 
 Perceived behavioral control -.14 
Graduate or professional deg. Beliefs .54*** 
(n=55) Descriptive norms .000 
 Injunctive norms .16 
 Perceived difficulty -.07 
 Perceived behavioral control -.29* 
Predictors, Beliefs, Descriptive norms, Injunctive norms, Perceived behavioral control, 
Perceived difficulty, Age, Gender, Place of birth, Acculturation 






For the purpose of comparing the difference between age, age was divided into the 
following four groups: Group 1: age 18 to 30; Group 2: age 31 to 40, Group 3: age 41 to 50, and 
Group 4: age 51 to 80. For the first age group (18 to 30 years old), Beliefs and Perceived 
behavioral control, in that order, had effects on Behavioral intention. In particular, for every 
standard deviation unit increases in Beliefs ((F (12, 116) = 9.56), p-value = .000) and Perceived 
behavioral control ((F (12, 94) = 6.38), p-value = .000), Behavioral intention increases by .48 
and decreases by .27 standard deviation units, respectively. For the second age group (31 to 40 
years old), Beliefs, Perceived behavioral control, and Injunctive norms, in that order, had effects 
on Behavioral intention. In particular, for every standard deviation unit increases in Beliefs ((F 
(12, 82) = 6.38), p-value = .000), Injunctive norms ((F (12, 82) = 6.38), p-value = .03), and 
Perceived behavioral control ((F (12, 82) = 6.38), p-value = .01), Behavioral intention increases 
by .48 and .19 and decreases by .27, standard deviation units, respectively.  For the third age 
group (41 to 50 years old), Beliefs and Injunctive norms, in that order, had effects on Behavioral 
intention. In particular, for every standard deviation unit increases in Beliefs ((F (12, 21) = 3.29), 
p-value = .03) and Injunctive norms ((F (12, 21) = 3.29), p-value = .01), Behavioral intention 
increases by .49 and .45 standard deviation units, respectively. For the fourth and final age group 
(51 to 81 years old), Beliefs and Injunctive norms, in that order, also had effects on Behavioral 
intention. In particular, for every standard deviation unit increases in Beliefs ((F (12, 61) = 4.75), 
p-value = .001) and Injunctive norms ((F (12, 61) = 4.75), p-value = .03), Behavioral intention 
increases by .48 and .43 standard deviation units, respectively. The adjusted R2 for different age 
groups of 18 to 30, 31 to 40, 41 to 50, and 51 to 80 are .45, .41, .46, and .38, respectively. Table 
25 has the complete list of standardized regression coefficients among different age groups. 
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Table 25. Beta coefficients for multiple regression analysis of behavioral intention using 
standardized TPB constructs by age groups 
Sample Group Behavioral intention ß-coefficient 
Age: 18-30 Beliefs .56*** 
(n=128) Descriptive norms .08 
 
Injunctive norms .08 
 Perceived difficulty .001 
 Perceived behavioral control -.26*** 
Age: 31-40 Beliefs .49*** 
(n=94) Descriptive norms -.07 
 Injunctive norms .20* 
 Perceived difficulty -.06 
 Perceived behavioral control -.32** 
Age: 41-50 Beliefs .50* 
(n=33) Descriptive norms -.10 
 Injunctive norms .51** 
 Perceived difficulty -.09 
 Perceived behavioral control -.04 
Age: 51-81  Beliefs .44** 
(n=73) 
Descriptive norms .05 
 Injunctive norms .25* 
 Perceived difficulty .19 
 Perceived behavioral control -.06 
Predictors, Beliefs, Descriptive norms, Injunctive norms, Perceived behavioral control, 
Perceived difficulty, Age, Gender, Place of birth, Acculturation, Education 




4.3.4. Acculturation  
 The original acculturation scale is a continuous variable created from 5 items that ranges 
between 1.0 and 4.6. The mean, median and range of the original acculturation scale can be 
found in Table 12. In order to examine the whether the relative strength of each of the TPB 
constructs on Behavioral intention varied by acculturation, the scale was categorized into 3 
levels: low (1.0 to 2.0), medium (2.001 to 2.9), and high (3.0 to 5.0).  
For the first group (low acculturation level), Injunctive norms and Perceived difficulty, in 
that order, had effects on Behavioral intention. In particular, for every standard deviation unit 
increases in Injunctive norms ((F (10, 97) = 5.07), p-value = .001) and Perceived difficulty ((F 
(10, 97) = 5.07), p-value = .04), Behavioral intention increases by .35 and .18 standard deviation 
units, respectively. For the second (medium acculturation level) group, Beliefs, Injunctive norms, 
and Perceived behavioral control, in that order, had effects on Behavioral intention. In particular, 
for every standard deviation unit increases in Beliefs ((F (12, 75) = 9.58, p-value = .000), 
Injunctive norms ((F (12, 75) = 9.58, p-value = .01), and Perceived behavioral control ((F (12, 
75) = 9.58, p-value = .02), Behavioral intention increases by .49 and .22 and decreases by .16 
standard deviation units, respectively. For the final (the high acculturation level) group, Beliefs 
and Perceived behavioral control, in that order, had effects on Behavioral intention. In particular, 
for every standard deviation unit increases in Beliefs ((F (12, 123) = 12.40, p-value = .000) and 
Perceived behavioral control ((F (12, 123) = 12.40, p-value = .01), Behavioral intention increases 
by .72 and decreases by .23 standard deviation units, respectively. The adjusted R2 for 
acculturation groups of low, medium and high are .28, .54, and .50 and , respectively. 
For most groups, Beliefs was the TPB construct that had the strongest effect on 
Behavioral intention. However, for those who scored in the lowest acculturation level, Injunctive 
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norm had the strongest effect. Table 26 has the complete list of standardized regression 
coefficients among different age groups. 
Table 26. Beta coefficients for multiple regression analysis of behavioral intention using 
standardized TPB constructs by acculturation levels 
Sample Group Behavioral intention ß-coefficient 
Low Beliefs .19 
(n=107) 
Descriptive norms .10 
 
Injunctive norms .34** 
 
Perceived difficulty .18* 
 
Perceived behavioral control -.14 
Medium Beliefs .44*** 
(n=87) 
Descriptive norms .08 
 
Injunctive norms .25** 
 
Perceived difficulty -.13 
 
Perceived behavioral control -.19* 
High Beliefs .71*** 
(n=135) 
Descriptive norms -.07 
 
Injunctive norms .05 
 
Perceived difficulty .05 
 
Perceived behavioral control -.19** 
Predictors, Beliefs, Descriptive norms, Injunctive norms, Perceived behavioral control, 
Perceived difficulty, Age, Gender, Place of birth, Marital status, Education 





4.3.5. Relation to child 
Given the small sample size of grandparents (n=16), the analysis for the relation to child 
only conducted among parents and those who were neither a parent nor a grandparent which was 
defined as “non-parents.” The relative effect of TPB constructs on Behavioral intention of using 
or recommending formula vary slightly between parents and non-parents. For parents, Beliefs, 
Injunctive norms, and Perceived behavioral control, in that order, had effects on Behavioral 
intention. In particular, for every standard deviation unit increases in Beliefs ((F (13, 164) = 9.41, 
p-value = .000), Injunctive norms ((F (13, 164) = 9.41, p-value = .000), and Perceived behavioral 
control ((F (13, 164) = 9.41, p-value = .001), Behavioral intention increases by .39 and .27 and 
decreases by .23 standard deviation units, respectively. For those who were neither parents nor 
grandparents, Beliefs and Perceived behavioral control, in that order, had effects on Behavioral 
intention; their standardized coefficients were .58 and -.22, respectively. In particular, for every 
standard deviation unit increases in Beliefs ((F (13, 124) = 10.41 p-value = .000) and Perceived 
behavioral control ((F (13, 124) = 10.41 p-value = .004), Behavioral intention increases by .60 
and decreases by .21 standard deviation units, respectively. The adjusted R2 for parents and non-
parents are .38 and .47, respectively. 
Overall, Beliefs was the construct that had the strongest effect on Behavioral intention for 
both who were a parent and not a parent while Injunctive norm was only significant for parents. 





Table 27. Beta coefficients for multiple regression analysis of behavioral intention using 
standardized TPB constructs by relation to child  . 
Sample Group Behavioral intention ß-coefficient 
Parent Beliefs .39*** 
(n=177) Descriptive norms -.03 
 
Injunctive norms .27*** 
 Perceived difficulty .11 
 Perceived behavioral control -.23** 
Non-parent Beliefs .57*** 
(n=137) 
Descriptive norms .11 
 
Injunctive norms .07 
 
Perceived difficulty .003 
 
Perceived behavioral control -.20** 
Predictors, Beliefs, Descriptive norms, Injunctive norms, Perceived behavioral control, 
Perceived difficulty, Age, Gender, Place of birth, Acculturation, Education 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
Summary of survey research question 2  
 The second research question examined Beliefs, Descriptive and Injunctive norms, 
Perceived difficulty, and Perceived behavioral control and their relative effects on Behavioral 
intention of using or recommending formula. For the overall population, Beliefs was the 
construct strongest effect on Behavioral intention, while Injunctive norms had the strongest 
effect among those who were born in China, with an education of high school graduate or less, 
and least acculturated. Beliefs was the strongest for both parents and non-parents while 
Injunctive norms was only significant for parents. Injunctive norms describe the influence of 
what significant members of community expect one should do. 
 138 
 
4.4. Research Question 3.0. In the subset of parents, which of the TPB construct correlates to 
the behavior of having used formula to feed a child? 
The whole sample consisted of 55.7% (n=233) parents. Among the parents, 73.3% 
(n=171) answered the question on whether or not they had ever fed formula to a child and 86.5% 
(n=148) of them had fed formula in the past. Logistic regression was conducted to assess how 
Behavioral intention and Perceived behavioral control may be associated with the dichotomous 
behavior variable of “Yes” which indicated having fed formula to a child or “No” which 
indicated not having fed formula to a child. 
 According to TPB, Behavioral intention is the immediate antecedent of Behavior while 
Perceived behavioral control may also serve as a direct association to Behavior. For examining 
which TPB constructs (IV) were correlated to the Behavior of having fed formula in the past 
(DV) among parents, the standardized regression coefficient of Behavioral intention and 
Perceived behavioral control were analyzed. 
 Logistic regression showed that, Behavioral intention is associated with having fed 
formula in the past. However, after the statistical significance disappeared after Perceived 
behavioral control was added. The Perceived behavioral control scale was created by two 
questions weighing between whether the decision on how to feed a child should be upon parents 
or grandparents. A higher score on the scale indicates parents should make the decision while a 
lower score indicates grandparents should make the decision. Logistic regression showed that, 
for every one-unit increase on the Perceived behavioral control scale, we expect a .62 decrease in 
the log-odds of having fed formula in the past. Likewise, every one-unit increase on the 
Perceived behavioral control scale, the likelihood of having fed formula decreases by .46 times 
among parents (Table 28). 
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Table 28. Logistic regression of behavior of having fed formula in the past    
Dependent variable 




M1 + Perceived behavioral control 
(n=165) 
Behavior of having fed 
formula in the past 
B = .52 
OR = 1.68 
p-value = .04 
 
Behavior of having fed 
formula in the past  
B = .34 
OR = 1.40 
p-value = .19 
B = -.62 
OR = .54 
p-value =.03 
Note: * p = <.05; ** p = <.01; *** p = <.001 
 
Summary of survey research question 3 
 The third research question examined which of the TPB constructs is associated with the 
Behavior of having fed formula to a child among parents. Logistic regression showed that 
Behavioral intention was associated with Behavior at first. However, after Perceived behavioral 
control was added, Behavioral intention was no longer significant and Perceived behavioral 
control the TPB construct that was associated with the Behavior. In particular, the relationship 
was negative which means a higher on the Perceived behavioral control scale was associated 
with a less likelihood of having fed formula to a child among parents. 
4.5. Interview Findings 
 The semi-structures interview questions were guided by the research questions set up in 
Chapter 1. Findings are reported by Beliefs, Attitudes, Descriptive norms, Injunctive norms, 
Perceived behavioral control, Perceived difficulty, and Behavioral intention of TPB. A total of 7 
themes and 23 sub-themes were developed within. The characteristics of the interview sample 
are given in Table 29 and detailed descriptions of interview participants can be found in 
Appendix 14.  
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Table 29. Demographic information of the interviewed participants (N=20) 
Demographic factors % (N) 
  
Language of survey 100% (20)   
 Chinese 95% (19)   
 English 5% (1)   
Gender  100% (20)   
 Female 100% (20)   
 Male 0% (0)   
Place of birth 100% (20)   
 China 95% (18)   
 U.S. 5% (1)   
 Another Asian or western country 5% (1)   
Marital status 100% (20)   
 Married or in a partnership 95% (19)   
 Never married 5% (1)   
Relation to a child 100% (20)   
 Parent 85% (17)   
 Grandparent 10% (2)   
 Neither 5% (1)   
Parents and grandparents (N=19)    
 Ever fed formula to a child 79% (15)   
 Never fed formula to a child 21% (4)   
Annual Household Income 30% (6)   
 Less than 25k 33.3% (2)   
 35k to 50k 16.7% (1)   
 50k to 75k 33.3% (2)   
 75k to 100k 0% (0)   
 100k to 150k 16.7% (1)   
 150k and more 0% (0)   
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Education  100% (20)   
 Less than high school 20.0% (4)   
 High school diploma 45.0% (9)   
 




 Bachelor 5.0% (1)   
 Graduate or professional degree % (2)   
  Mean Median Range 
Age 34 33 28 to 66 
Acculturation level (Score: 1 to 5) 1.54 1.2 1.0 to 3.4 
Note: a higher acculturation score indicates a more assimilation towards the western culture. 
 
 The mean score and range for each TPB construct of formula feeding and 
breastfeeding is shown in Table 30 and 31, respectively. Similarly, the scale of the TPB 
constructs ranged between 1 to 4 with a higher score indicating more positive towards 
formula feeding. A score of 2.5 was considered the midpoint and scores above was 
considered more positive and below as more negative, respectively. 
Table 30. Mean of TPB constructs of formula feeding among interview participants 
Behavior: Breastfeeding 
Mean (SD) 
(Scale range 1-4) 
Overall sample 
(N=434) 
Beliefs 3.04 (.31) 2.82 (.40) 
Attitudes 3.50 (.42) 3.16 (.62) 
Descriptive norms 3.39 (.52) 2.93 (.66) 
Injunctive norms 2.41 (.33) 2.50 (.32) 
Perceived difficulty 2.21 (.92) 2.95 (.76) 
*Perceived behavioral control 3.47 (.49) 1.56 (.53) 
Behavioral intention 2.42 (.77) 2.23 (.87) 
Note: a higher score indicates a more favorable perception towards formula feeding. 
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*For Perceived behavioral control, a higher score indicates having a higher control over 
the decision of infant feeding 
Table 31. Mean of TPB constructs of breastfeeding among interview participants 
Behavior: Breastfeeding 
Mean (SD) 
(Scale range 1-4) 
Overall sample 
(N=434) 
Beliefs 2.74 (.39) 2.94 (.45) 
Attitudes 2.89 (.50) 3.00 (.70) 
Descriptive norms 2.44 (.86) 2.65 (.73) 
Perceived difficulty 2.26 (.99) 2.45 (.87) 
Note: a higher score indicates a more favorable perception towards breastfeeding. 
 
 The summary table of the TPB guided interview questions can be found in Table 7 on 
page 93 and 94. The interviews generated in total of 23 themes within the 7 TPB constructs. 
4.5.1. Beliefs & Attitudes 
 According to TPB, Beliefs are concepts or viewpoints a person holds toward something 
and attitude is the product of these beliefs that is expressed as either positive or negative. Beliefs 
and attitudes toward various infant feeding methods were explored during the interviews. The 
focus was placed on infant formula but perception of breastfeeding as well as nursing in public 
were also explored. A total of nine themes of Beliefs emerged. The response to infant formula 
was overall positive. One theme occurred during the discussion of infant feeding was the ways in 
which mothers described their own children or other family’s children who grew up on formula. 





1. Perceptions of formula-fed children’s health by formula-feeding mothers 
 One mother who used a type of formula recommended by her friends, explained that the 
reason she trusted her friends’ choice of feeding was because their children who grew up on 
formula were healthy: 
“They’re also parents and they have experience… they (the children) are healthy. 
Besides the seasonal illnesses, they’re overall healthy.” When asked how most of 
her friends fed their children, she said: “I think majority of them use formula.” 
(#3; 29-year-old mother; high school diploma; low acculturation: 1.0) 
 
Similarly, another mother was asked what indicators she used to judge the health of a child, she 
said height, weight, activeness, and skin tones: 
“Their height and weight. Their children are overall physically active… and the 
child’s skin tone. They have good skin tone.” 
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 
Two other mothers who fed formula to their children also used activeness and skin tone 
to determine whether a formula-fed child is healthy: 
 “They are physically active. They like to play. They have no major health issues.” 
(#6; 35-year-old mother; high school diploma, low acculturation: 1.4) 
 
“They are active, healthy. They have healthy skin tone.” 
(#5; 33-year-old mother; high school diploma; low acculturation: 1.0) 
 
Another mother who used formula for both of her children believed the nutrition in formula is 
better because her children on formula grew faster: 
“I think the nutrition in formula is better… because the baby can grow faster.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
Similarly, another mother of two also used weight gain and skin tones as determinants for being 
healthy: 
“The nutrition in formula is adequate. Babies who are on formula have glowing white 
skin. My daughter also gained 3 pounds in 2 months. Once she’s off the formula, her 
weight gain slowed down. She became skinner than she was on formula. She was chubby 
and very cute before… they should be glowing, white and chubby. Babies are cute when 
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they are chubby. Isn’t it? … Not all breastfed babies are healthy. It depends on the 
mom’s physical health. Breast milk is not always better.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
 A grandmother who breastfed all three of her children believed the most important thing 
for her children is that they are all healthy. She described her experience in raising her children 
who are all accomplished: 
“At her checkup’s, everything was perfect. She has perfect vision. She reads a lot 
growing up too and she has perfect vision… there’s no problem with U.S. 
formula. They are very happy and healthy. Most important thing is that they’re 
healthy.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
2. Perceptions of formula-fed children’s health by breastfeeding mothers 
 While height, weight, and skin tone were the most common indicators cited to determine 
the health of a child for formula feeding mothers, those who breastfed did not equate weight gain 
to being healthy. The indicators used were immunity and bonding. A mother who breastfed her 
first child for 6 months and second one for 1 month described the difference she noticed: 
“Breastfeeding gives better immunity. I feel my first one has a better immunity 
than my second. Also I was bonding with my first one more.” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
A mother who breastfed both of her children born in China for 2 years said bigger and chunkier 
babies do not necessarily mean they are healthier: 
“I think it’s not good because heavier weight doesn’t necessarily mean the baby 
is healthier. it depends on the overall health of the baby, it is the immunity and 
breastfed babies have better immunity than formula…”  
(#13; 36-year-old mother; high school diploma; low acculturation: 1.8) 
 
A mother who breastfed her daughter born in China for 20 months noticed her daughter 
was skinnier compared to other formula-fed children on the playground but she was still 
confident in her daughter’s health: 
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“I noticed no one is as skinny as my daughter… I don’t think it’s determined by 
weight. It is health that comes first… immunity and less visits to the doctors.” 
(#17, 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
Similarly, another mother who was still breastfeeding her 17-months-old child at the time of 
interview, believed breastfeeding was healthier than formula: 
“I think other kids are not as healthy as my child on breast milk… the other kids 
on formula get fever often. My breastfed child has only gotten sick twice and has 
never had a fever.” 
Like the other mother who breastfed, she also indicated that weight gain does not necessarily 
mean an infant is healthier: 
“It’s not determined by weight but the physical condition… Physical condition is 
whether you get sick or not.” 
(#18; 28-year-old; high school diploma; low acculturation: 1.0) 
The topic of infant formula made in the U.S. was overall positive among both mothers 
who breastfed and used formula. Four themes were developed regarding infant formula made in 
the U.S.: 3) other children on formula made in the U.S. served as a reference for choosing 
formula for their own children, 4) safety and regulation, 5) adequacy, and 6) convenience.  
3) Other formula-fed children served as a reference for choosing formula for own children 
When asked the perception of infant formula, often time mothers used other children who 
grew up on formula as reference and said that these formula-fed children were healthy, aside 
from the occasional seasonal illness. A mother said most of her friends used formula and their 
children were healthy,  
“Most of them do exclusive formula, some do a mix, rarely they breastfeed… their 
children grew up very well... it gave me the confidence for using formula since so 
many children of my friends, and my community are healthy on formula.”  
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 
Another mother also said the reason for trusting her friends’ recommendations and their 
experience was that: 
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“Their kids are healthy. Their kids are all soft, plump, and chubby… of course 
you would trust them.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
4) Safety and regulation 
 When the mothers were asked to compare formulas made in the U.S. with formulas made 
in China, they consistently brought up the issues of safety and regulation. When asked why she 
felt safe using the formulas made in the U.S., one mother said: 
“You never have to worry about it because the regulation on quality is very strict 
in the U.S. so I feel very safe to use it.” 
This mothers also consistently mentioned that they believed the pediatric population in the U.S. 
were protected by strict regulations: 
“Everyone knows… they (the U.S. government) put children first and then second 
is geriatric…” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
When another mother was asked how she knew the government put children as the first 
priority and geriatric population as second, the mother said you may go to jail if you abuse a 
child in the U.S.: 
“They have very good benefits and welfare for these two populations… for 
example, you can’t abuse children here. You can go to jail for that.” 
(#16; 33-year-old mother; less than a high school diploma; low acculturation: 1.2) 
 
Similarly, another mother also believed that the U.S. government has strict regulation to protect 
their children: 
“I think the U.S. government has strict regulation on infant food. It seems the 
government has strict law on protecting their children, I believe.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
Besides the food regulation, mothers also mentioned that they trusted formulas made in 
the U.S. because there have not been any safety or health issues: 
“The U.S. government has very strict regulation to protect the pediatric 
population so they will ensure the highest quality and safety. If there are 
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problems, the companies would go bankrupt… my relatives in China also use 
many imported products from outside of China.” 
(#10; 31-year-old mother; some college credits/associate degree, low acculturation: 1.6) 
  
“The U.S. government is very strict on food safety… there have not been issues 
with U.S. formula.” 
(#13; 36-year-old mother; high school diploma; low acculturation: 1.8) 
 
“I feel safe using it (infant formula)… there are no bad news about it.” 
(#12; age not disclosed; less than a high school diploma; low acculturation: 1.0) 
 
A mother indicated that the reason the U.S. government is so strict about safety and 
regulation is because of the popularity of infant formula in the U.S.: 
“The U.S. government has strict regulation… because 80% of the U.S. kids drink 
formula.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
 A mother who breastfed her daughter, who was born in China, for 20 months is also 
confident about products manufactured in the U.S. in general: 
“I have confidence in everything that’s made in the U.S., not just their formulas. 
Products made in China are not safe… like coloring, preservatives, especially 
preservatives. Also, hormones… I heard they have hormones in their formula 
milk.” 
(#17, 30-year-old mother; high school diploma; low acculturation: 1.0) 
A grandmother, who advocated formula feeding for her grandson, believed in the food system in 
the U.S., said: 
“I’m very confident about formula. It’s a reassurance. I feel safe about many 
things made in the U.S., especially the regulation for food safety. If there’s a 
problem, there will be a recall immediately.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
5) Breast milk provides no additional health benefits 
 This grandmother who raised her daughters who were born in the U.S. during the 80s 
shared interesting insights about the nutrition between breast milk and formula: 
“I think there’s no difference between formula and breast milk. A baby’s health 
and intelligence will not be affected by whether it is formula fed or breastfed. 
Babies have self-defense during the first 6 months. It doesn’t matter what you feed 
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them. If a baby has a health issue, it will have a health issue. It won’t be improved 
by breast milk.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
6) Convenience 
When the mothers were asked why they chose to use formula, convenience was 
consistently mentioned as the main reason. The reasons given ranged from the ease of going out, 
the ability of other people to feed the infant so the mother would have time to rest, to having less 
pressure to produce enough breast milk. A mother mentioned that powdered formula was popular 
but that ready-to-feed formula had become “even more convenient” now. A mother described her 
experience of using ready-to-feed type of formula as convenience for going out: 
“When you go out, you still have to wash the bottle right away, otherwise if you 
wait to wash the bottle later, you’ll have to sanitize the bottle… but the ready-to-
feed ones are the most convenient… it saves time. When the baby is fussy, you can 
calm the baby right away.” 
(#6; 35-year-old; high school diploma, low acculturation: 1.4) 
 
Similarly, another mother also praised the convenience of ready-to-feed formula. When asked 
what she would recommend to new parents, this mother, who breastfed her child for 2 years, said 
she would recommend ready-to-feed type of formula to others: 
“Ready-to-feed because it’s easy. You don’t need to sanitize anything. It really 
lessens the burden for the mother…” When asked why it’s important to lessen 
burdens for new mothers, she said, “because mothers often don’t get enough sleep 
and there are too many other chores for the mothers. so the more workload gets 
lessened for the mothers, the better.” 
(#9; 33-year-old; graduate or professional degree; medium acculturation: 2.4) 
 
Another mother described ready-to-feed type of formula as being suitable for her living situation, 
for it helps calm a crying baby faster and thus avoid disturbing her neighbors: 
“… a crying baby is very disturbing. The apartment we live in doesn’t have a 
good sound proof so it would be very noisy for the neighbors. The formula is 
convenient in a sense that it can calm a fussy baby quickly. The baby can’t suck 
the breast milk because there’s not enough of it.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
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 Some mothers mentioned formula feeding helped them recovered better. A mother was 
relieved that the responsibility could be shared with other family members: 
“I think it helped because I didn’t have to be the only one to give to her… from 
recovery so like grandma took a turn feeding her. Dad took a turn feeding her. 
Yea, it was hard… in the beginning, I think I was scared to be with the newborn 
by myself. Dad went back to work and I was like ‘Oh my gosh, I’m here by myself 
with a little baby like no one’s helping me.’ So in the beginning it was very 
helpful. We had his mom, my mom…” 
(#8; 28-year-old mother; some college credits or an associate degree, high acculturation: 3.4) 
 
Similarly, another mother also said that formula feeding was helpful for her recovery because her 
baby took it right away. Besides the fact that her baby was impatient in taking her breast milk, 
she developed backpain after giving birth and formula feeding was helpful for both situations: 
“I had backpain after giving birth. I tried different positions for 30 to 45 minutes 
and the baby just wouldn’t take my breast. the baby’s head kept turning away 
from my breast… but if you give them the bottle, they take it right away. The milk 
comes faster, the baby doesn’t have to work hard to get the milk from the bottle. 
For breastfeeding, the baby had to work hard to get the milk from the breast. the 
baby lacks the patience… too fussy and was crying too much.” 
She said that, formula was helpful: “so mom is not as tired and baby won’t be fussy…” Although 
she said breastfeeding was better in some ways, she still chose to use formula because “formula 
allows me to get more rest.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
A mother who breastfed her first two children for 4 months planned to use more formula 
for her third baby. She also described allowing others to share the responsibility for feeding the 
child as the reason: 
 “I don’t have to be the only person to feed. The work can be shared with 
someone else. For instance, the overnight feeding can be fed by someone else… 
my husband… sometimes my mother-in-law can also help out… but my husband is 
more involved than my mother-in-law… the first two babies were on breastfeed 
milk were very dependent on me. So I’m considering using formula for my next 
one. 




Another mother also mentioned that she initially planned to breastfeed her child, but because 
breastfeeding was not easy, she decided to use formula for her newborn so her family could 
share the responsibility: 
“I feel happy. I feel taken care of… I was very anxious after I left the hospital. 
There was no doctor to watch over things or share the work with you. My 
husband helped… it (the help) freed up time for me to do other things.” 
(#6; 35-year-old; high school diploma, low acculturation: 1.4) 
 
Although many of the mothers interviewed were stay-home mothers, many believed 
formula as good for working mothers. This grandmother described it in details: 
“Formula can solve a lot of problems for working mothers who need to work… 
they don’t have to worry about feeding around the clock. They don’t have to 
worry about if the baby is hungry. Engorgement is also an inconvenience for 
working mothers… so they can focus on work, especially career-oriented, 
accomplished women. Formula can help them focus on work. Because my 
daughter is exclusively breastfeeding, she’s constantly feeding around the clock.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
Similarly, a pre-med student who plans to use a mix of breast milk and formula in the future 
described the benefit of formula as a great invention: 
“It’s convenient. I think it’s a great invention. It makes people’s life a lot easier.” 
(#19; 29-year-old non-parent; grad or professional degree; medium acculturation: 2.6) 
 
 When the other mothers were asked how they decided on the type of formulas, hospital 
was their trusted source. Many of them mentioned digestion as their indicator for tolerance: 
“The baby did not have side effect from drinking it… the baby didn’t have 
diarrhea, no sensitivity, no rashes. Their overall digestion was good” 
(#5; 33-year-old; high school diploma; low acculturation: 1.0) 
 
Another mother also indicated the reason she trusted the type of formula provided at the hospital 
is because it is the type of formula that is tolerated by the majority of the population: 
“There is no formula that fits everyone but overall I’m still pretty confident about 
it… the brand the hospital uses is the one that’s tolerated by 80% of the 
population.” 




 The interviews also explored the disadvantages of formula. However, unlike the many 
advantages of formula given in the interviews, the only disadvantage given by the respondents 
was the ‘heat quality’ found in formula. The concept of ‘heat quality’ is from Chinese medicine. 
Mothers believed powder formula contains the most heat while ready-to-feed type contains less. 
Several mothers mentioned using infant’s stool as an indicator for developing “heat” from 
drinking formula: 
“One thing I noticed is that I think compared to breast milk, formula is ‘hotter’… 
[as] their stool is harder.” 
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 
 “I determined by their height, weight, physically activity. They’re talkative. 
They’re still fine. But a lot of people say formula is ‘hot’ which is not good for 
their stool. The ‘heat’ makes the stool harder.” 
(#7; 35-year-old; some college credits or an associate degree; low acculturation: 1.4) 
Similarly, another mother also described formula powder as containing more ‘heat’ as her baby 
developed rashes from drinking it (#16; 33-year-old mother; less than a high school diploma, 
acculturation score: 1.2). Another mother believed the formulas made in the U.S. contained less 
‘heat’ than those made in China: 
“Compared to formulas made in China, the formulas made in the U.S. is better 
for digestion as contained less ‘heat’.” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
7) Safety issues with infant formula in China 
 The beliefs of infant formula made in China was also explored. The response was one-
sided in which the mothers often brought up the topic on their own, citing the lack of regulation 
and safety as issues of primary concern. A mother who breastfed two sons, both of whom were 
born in China, for a year explained her decision for breastfeeding: 
“Basically, most mothers in China breastfeed.” When asked why, the mother 
replied, “Tradition, breastfeeding is our tradition. It’s also healthier for the 
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baby.” When asked what she meant by healthier, she compared breast milk to 
formula, “Compared to the formulas made in China, it’s safe… you know the 
formulas in China… they’re not good.” 
(#13; 36-year-old mother; high school diploma; low acculturation: 1.8) 
  
Many mothers do not trust formulas made in China for it lacks adequate regulation. This 
mother said “They are regulated but not enough.” 
(#5; 33-year-old; high school diploma; low acculturation: 1.0) 
 
A mother shipped formulas back to their friends in China. When she was asked how she decided 
on what brand to send, she said she would choose the brand that the hospital used: 
“Some asked me to decide the brand for them. One mother told me the specific 
brand (to send).” 
(#18; 28-year-old; high school diploma; low acculturation: 1.0) 
 
In terms of beliefs and attitudes of breastfeeding, most participants recognized the 8) 
benefits breastfeeding provided: 
8) Benefits of breastfeeding 
Both mothers who breastfed and used formula shared their perceived benefits of 
breastfeeding. A mother who breastfed her first child for 2 years explained her reason for never 
considering infant formula as an option: 
“I have never thought about using formula… because breast milk can benefit the 
baby’s immunity. The nutrition in formula is still food but it lacks the 
immunoglobins found in breast milk… babies are easy to get sick when they are 
younger.” 
(#9; 33-year-old; graduate or professional degree; medium acculturation: 2.4) 
 
Another mother who previously breastfed her daughter, who was born in China, for 20 months 
indicated her reason for doing it was because: 
“It’s convenient. You save money. It also has nutrition that can help the baby get 
stronger.” 




 Another mother, who has also previously given birth in China and breastfed both of her 
children for 20 months in China, cited safety and convenience of breastfeeding as her reasons: 
“I felt safe to breastfeed. It’s also less burdensome because you don’t have to 
worry about the temperature. If you use formula, you have to make sure the 
temperature is right. It can’t be too hot or cold. But you don’t have to worry 
about controlling for the right temperature if you breastfeed… the baby might 
have diarrhea or it might burn them if it’s too hot. When you use formula, you 
really need to know how to do it. That’s why most people in China breastfeed.  
(#13; 36-year-old mother; high school diploma; low acculturation: 1.8) 
 
 Besides breastfeeding mothers, mothers who used formula also shared their views on the 
perceived benefits of breastfeeding. They said they understood breast milk is the best way to feed 
an infant but believed that formula itself was adequate and the convenience made up for the 
small difference. A mother who did a mixed feeding of more breast milk and less formula for 4 
months for her two children planned to use formula more for her third child so that other people 
could help her feed the baby. She shared the benefits of breast milk: 
“I think the nutrients are similar but breast milk provides benefits for the 
immunity.” 
(#1; 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
Two mothers mentioned the postpartum lactation support they received from the 
community programs and how this helped them to breastfeed. This mother said the prenatal class 
at CBWCHC changed her mind about breastfeeding. She initially planned to use formula, but 
after learning the benefits of breastfeeding for both the infant and the mothers, she decided to 
breastfeed: 
“The prenatal class at CBWCHC really changed my mind. Otherwise, I wasn’t 
going to breastfeed. They talked about the benefits of breast milk that’s not only 
for the baby but also for the mother.” 
 
She used formula exclusively for her first child and for her second child, she breastfed for 3 
months. She described the different experiences she experienced: 
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“After I breastfed, I felt that it helped relieved my breast ducts and pain I 
experienced the first time.” 
(#7; 35-year-old; some college credits or an associate degree; low acculturation: 1.4) 
 
Another mother also attributed her breastfeeding outcome to the postpartum support in the 
community. She said the follow-ups from WIC lactation consultant was helpful: 
“The Lactation Consultant from WIC called and followed-up with me every 
month. Also, their lactation class was very helpful.” 
She described the help she received as a good experience, for she got to learn from other new 
moms: 
“It was very nice. There are other new moms so we all had different questions… I 
learned a lot from that class.” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
9) Nursing in public 
Perception of nursing in public was explored. Almost all the mothers felt uncomfortable 
doing it themselves due to Chinese tradition being more reserved. Some mothers were aware that 
the practice is illegal in certain states in the U.S. Some mothers believed the practice is more 
acceptable in China and would do it if it was more acceptable or common while others thought it 
was inappropriate, or even uncivilized, and would prefer mothers not to do it at all. A mother 
was not comfortable feeding her baby in public and said that besides leaking, breast milk has an 
odor: 
“It’s not just leaking but breast milk has an odor. It’s hard to stand. I have to find 
bathroom to feed the baby… It’s very embarrassing in front of your friends.” 
 
She said that one time she was out with her friend and the odor has spread onto her cloth. And 
she felt embarrassed by it even though her friends were understanding. When asked how she felt 
about nursing in public, she said: 
“There’s no way. Chinese people are conservative. There are too many people… 
I’m too shy.” 
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
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Another mother said she could accept other people nursing in public but she would not do it 
herself. She also thought that Chinese people are not as open-minded as non-Chinese people on 
the issue of nursing in public: 
“I think non-Chinese mothers are more open-minded. Chinese people are not as 
comfortable with the idea of breastfeeding in public.”  
 
She explained tradition is the reason and it affects more than just nursing: 
“It’s our tradition that’s more restricted. It’s also our tradition that keeps us from 
moving forward.” 
(#6; 35-year-old; high school diploma, low acculturation: 1.4) 
 
Similarly, another mother also believed it is easier for a non-Chinese mother to nurse in public 
than a Chinese mother: 
“It’s (infant formula) convenient when you go out. Unlike Caucasian mothers, we 
feel embarrassed breastfeeding in public… compared to Caucasian mothers, we 
feel embarrassed. It’s different cultural acceptance. Like in this park, it would be 
inappropriate...” 
 
She hoped that the next generation of Chinese people would become more open-minded in terms 
of nursing in public: 
“I hope when it gets to my daughter’s generation, it will be normalized and she’ll 
be able to do it in public.” 
(#7; 35-year-old; some college credits or an associate degree; low acculturation: 1.4) 
 
Another mother in the same park as the previous mother also said it is not possible to breastfeed 
in the park in Manhattan’s Chinatown because there are too many men in the park: 
“Like in this park, it’s not possible… There are too many men here.” 
(#12; age not disclosed; less than a high school diploma; low acculturation: 1.0) 
 
Another mother who breastfed her first child for 6 months said that nursing in public is 
not something she is used to, even with a nursing cover: 
“I would bring previously pumped milk with me when I went out but it’s still not 
convenient… because you need to find a place and you need to cover yourself and 
even if you are covered, it’s still not something I’d like to do.” 
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She said she had only breastfed one time outside of her apartment and it happened inside a 
changing room in a retail store: 
“My feeling is that… even though it’s ‘normal,’ I still feel shy to do it myself… 
Only that one time, I was very engorged, I found a kid’s store, they had a fitting 
room inside and I breastfed my baby in their fitting room. “ 
 
However, she said she would feel more comfortable if it was in a neighborhood in a non-Chinese 
community: 
“I would definitely feel more comfortable to breastfeed in public in a non-Chinese 
community.” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
While some mothers said they would feel more comfortable nursing in a non-Chinese 
community, this mother is not comfortable with the idea at all: 
“Nursing in public is still not something that’s normal for Chinese culture even 
with a cover…  not something that’s fully accepted by our society… both Chinese 
and non-Chinese communities.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
This mother recalled the odor from a close friend who was breastfeeding when they hung out. 
She described the odor: 
“It’s a foul, acidic smell… I told my friend it smells acidic. I asked her, ‘why 
didn’t you pump first and bring the pumped breast milk’ and she was like, ‘oh, 
yea that’s right.’” 
 
She believed nursing in public is disrespectful to the people nearby: 
“Some people are proud to just use a cover… it’s not respectful for others.” 
(#15; 36-year-old mother; high school diploma; low acculturation: 2.2) 
 
Similar to this mother, another mother also believed nursing in public is inappropriate and called 
it uncivilized: 
“It’s not good. One time I saw a non-Chinese mother nursing at the mall… it’s 
uncivilized. Maybe they think it’s nothing but there are so many people around.” 




 Another mother was aware that there are some states in the U.S. still have not made 
nursing in public safe and legal for mothers. Although she was aware that it is legal in New York 
state, she still believed it is the reason why nursing in public has not been as common as in China 
“In China, it is better because there are more mothers doing it in public. It’s hard 
in the U.S.. There are laws against nursing in public. But in New York, you can 
breastfeed in public.” 
 
When asked how she felt personally about nursing in public, she said: 
“There are no other mothers doing it in public and other people will look at you. 
People in China are more open-minded than mothers in the U.S.” 
 
When asked why she thought nursing in public has not been accepted in the U.S.: 
“Because most moms in the U.S. use formula.” 
(#18; 28-year-old; high school diploma; low acculturation: 1.0) 
4.5.2. Descriptive norms 
Descriptive norms describe the prevalence of a behavior per setting or population 
group, which may include family, friends, and community. One theme emerged which 
was the perception that 1) formula was more common among Chinese mothers in the 
U.S. 
1) Formula feeding is more common among Chinese mothers in the U.S. 
 When asked how most of their friends fed their children, many of the mothers who 
breastfed or used formula feeding indicated formula was the more popular method. This mother 
who used formula said it gave her confidence knowing her friends’ children are healthy from 
drinking formula: 
“… most of them do exclusively formula, some do mix, rarely do they breastfeed.” 
 (#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 




“Most of them do formula and breastfeed but they also switch to all formula 
maybe because of going back to work.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
Another mother who used formula for both of her children believed that if possible, all mothers 
would breastfeed, but that insufficient breast milk was inevitable. When asked what most of her 
friends did, she said: 
“Similar… all mothers would want to breastfeed but some mothers just don’t 
make enough breast milk. It’s also too painful for the mother.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
Formula feeding is not only common among mothers who used formula, but also mothers 
who breastfed. A mother who breastfed her child for 10 months said: 
“Most of them breastfeed and then change to formula.” 
(#10; 31-year-old mother; some college credits/associate degree, low acculturation: 1.6) 
 
Another mother, who breastfed for 3 months, believed there was no difference in the health of 
her friends’ children between those who grew up on formula and her own child who grew up on 
breast milk: 
“They feed formula… they’re quite healthy, not much different from mine.” 
(#7; 35-year-old; some college credits or an associate degree; low acculturation: 1.4) 
 
Another mother, who breastfed both of her two children, believed formula feeding at night time 
helped mother get more rest: 
“… the ones that breastfeed, they usually do formula for the feeding at night… it 
will allow the mother to sleep more at night.”  
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
Another mother, who breastfed her daughter born in China for 20 months and planned to do mix 




“I think more Chinese mothers in the U.S. use formula… People say, the mothers 
here do it for figure. In China, because it’s a tradition. So most mothers here use 
formula.” 
(#17, 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
A mother demonstrated the prevalence of formula feeding in the U.S. using statistic: 
“The U.S. government has strict regulation… because 80% of the U.S. kids drink 
formula.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
A pre-med student also indicated that most of her friends around her age do a mix of 
breastfeeding and formula feeding. She believed that breastfeeding does not provide any health 
benefits to the mother: 
“They usually breastfeed and supplement with formula. It’s rarely just breast 
milk. What they usually do is they try to breastfeed first maybe it’s an influence 
from the American culture right now that’s pro-breastfeeding. I have one friend, 
for her first baby she did breastfeeding and then switched to formula later, but for 
her second she went straight to formula. I have another friend who persevered 
and did breastfeeding for a long time, she still supplemented formula in the end. 
She sacrificed a lot. I think breastfeeding has no benefits for the mother...” 
(#19; 29-year-old non-parent; grad or professional degree; medium acculturation: 2.6) 
 
4.5.3. Injunctive norms 
 While descriptive norms are the prevalence of a behavior, injunctive norms are formed 
based on the approval or disapproval by individuals of significance, which may include family, 
friends, and health providers. Four themes emerged for this TPB construct: 1) influence from 
friends, 2) influence from doctors’ during the 70s, 3) meeting other Chinese mothers in the 
community, and 4) breastfeeding is a tradition for Chinese mothers in China.   
1) Influence from friends 
When a mother was asked when she decided to use formula, her immediate response was 
referring to what most of her friends used, which was formula: 
Researcher: “When did you decide on using formula?” 
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Interviewee; “Most of my friends also used formula.” 
When she was asked a follow-up question about how most her friends fed their children, she said 
no one breastfed: 
Researcher: “Tell me how most of your friends feed their babies.” 
Interviewee: “All of them use formula. No one breastfeed.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
Another mother, who had used formula from the start, explained that she used formula 
because it was recommended to her by people she befriended at parks and daycare center, all of 
whom were experienced parents. She said most of them do a mix feeding of breast milk and 
formula: 
“Some do a mix of breastfeeding with formula because they don’t have enough 
breast milk.”  
 
She described their children on formula as healthy:  
“Their children grew up healthy on formula.” 
(#5; 33-year-old; high school diploma; low acculturation: 1.0) 
 
2) Doctors’ recommendation during the 70s 
A grandmother was disappointed in her daughter for doing exclusive breastfeeding for 
her grandson. She who is still a supporter of infant formula described formulas as the preferred 
way to feed a child during her generation in part because of doctors’ recommendations: 
“During my generation in the 80s, breastfeeding was popular but formula feeding 
was trendy… Formula was something preferred by doctors at the hospital at the 
time. What do we know as a new mother, you know, we just followed what the 
hospital told us. The doctors at the hospital said, ‘it’s no problem’ and ‘it’s 
healthy’ so we just followed their recommendation. We were given samples at the 
hospital.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
3) Community of Chinese mothers in New York City 
  Whereas advice about infant feeding used to be passed down from elder family 
members, for Chinese mothers who migrated to the U.S., the people in their new community 
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became their new sounding board, the people whose advice they most trust. Since the influence 
from this new circle, often times casual acquaintances, is crucial to the overall understanding of 
how these Chinese mothers gained knowledge about infant feeding, the study explored the ways 
in which these mothers met other parents. Among the most frequently mentioned were physical 
places such as parks, daycare centers and schools, as well as the Internet and social platforms 
such as group chats on the WeChat app. 
A mother who used formula became friends with other mothers, whom she met in the 
park, because they can get along: 
“I trust them mostly because we get along well. It doesn’t necessarily because we 
are from the same hometown. The most important thing is that we can get along.” 
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 
Another mother, who breastfed her children for 3 months, had a group chat with other mothers 
on WeChat, where they shared stories and experiences with each other. When asked how most of 
these mothers fed their children, she said: 
“We have about 500 mothers in the group. Most of them use formula. We talk 
about all sorts of things from family to feeding but mostly infant feeding.” 
(#7; 35-year-old; some college credits or an associate degree; low acculturation: 1.4) 
 
Similarly, another mother also utilized social media to communication information with 
her friends. She breastfed her first child for 6 months but stopped after 1 month for her second 
child due to medication. She recalled an article she read on social media shared by her friend that 
gave her confidence to use formula in the U.S.: 
“When there was incident with the safety issue of formulas in China, this article 
specifically compared the formulas made in the U.S. with China and showed why 
formulas in the U.S. are much safer. That’s why I feel safe about formulas made 
in the U.S.” 




During the interview with a mother (#18), a woman who came to the park with her 
children came over to us and started asking questions about this mother’s baby’s hair. She asked: 
“Is your baby under-nourished?”, “How are you feeding your baby?”, and “Your breast milk is 
not nutritious enough.” Although this woman’s behavior might seem uncommonly intrusive, this 
is not at all atypical among the community of Chinese mothers where strangers are comfortable 
expressing opinion on other people’s children. 
4) Breastfeeding is a tradition for mothers in China 
The perception of how most mothers in China feed their newborn was explored. Overall, 
most believed more mothers breastfeed in China than in the U.S. because of factors such as 
tradition and safety issues in China. A mother, who had previously breastfed for 20 months in 
China, said she always knew she was going to breastfeed: 
“I always knew that I was going to breastfeed. It’s a tradition.” 
(#17, 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
Another mother who had previously breastfed both of her sons born in China for a year 
also said it was a tradition: 
“Tradition. Breastfeeding is our tradition. It’s also healthier for the baby.” 
She also added formula safety was a concern for her during the time her son was born: 
“My boys were born after the melamine incidence so it’s not safe to use the 
formulas in China… Lots of babies got sick from it.” 
(#13; 36-year-old mother; high school diploma; low acculturation: 1.8) 
 
Another mother who was still breastfeeding her 17-month-old son at the time of the interview 
also mentioned tradition as the reason why breastfeeding was more common for mothers in 
China: 
“Tradition… carried from the older generation.” 
 
Similar to the other mother, she also believed safety is one of the reasons:  
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“I think more Chinese mothers in China would breastfeed due to the problems 
with formulas in China.” 
(#18; 28-year-old; high school diploma; low acculturation: 1.0) 
 
4.5.4. Perceived behavioral control 
 Perceived behavioral control describes the sense of control one has over the choice of 
infant feeding. For the Chinese community, the input from family members is usually more 
supportive of formula feeding than breastfeeding. Often time, Chinese mothers find themselves 
negotiating and educating grandparents to gain their support for breastfeeding. As such, the 
control over infant feeding between parents and grandparents were explored for the current 
study. The two themes emerged were: 1) grandparents that are not supportive of breastfeeding 
and 2) grandparents that are supportive of breastfeeding.  
1. Grandparents that are not supportive of breastfeeding 
A mother believed that it was necessary to include input from grandmother since mothers 
need their support in taking care of the young children: 
 “It depends, if the grandparent is involved in taking care of the baby then you 
need to include their input… grandmother also supports formula because it is 
more convenient for grandma as well.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
Another mother received pushback from her own mother and grandmother for wanting to 
breastfeed her child. The mother stated that on top of some complications from labor, the 
pushback and expectation placed on her to use formula was stressful. Her mother and 
grandmother called breastfeeding disgusting: 
“My mom came from a more traditional background… she’s younger (compared 
to the interviewee’s mother-in-law) so she’s more strict… and so she was more 
into like not breastfeeding and she thought it was kinda disgusting. Cuz she grew 
up not being breastfed. She grew up with formula. So she doesn’t understand it 





Besides breastfeeding, other practices such as skin-to-skin was also not accepted by her mother 
and grandmother. Her grandmother cried on the phone over feeding issues. 
“At the hospital, they wanted you to do skin-to-skin, try to breastfeed to see if she 
(the baby) would latch and my mom thought it was gross. And then her mom 
which is my grandma also said the same thing. And it was another generation 
backing her up so it was very difficult in the beginning cuz my grandma would 
like call me and say ‘oh, you need to formula feed her.’ She even like make a big 
drama out of it. it was very dramatic… she just called me crying on the phone 
saying that, ‘you need to formula feed her’ you know all that stuff.” 
 
This mother was expected by her mother and grandmother to use formula:  
 
“There was no real evidence. It was just more like a ‘this is what we did. We grew 
up with formula. Your mom took formula. We gave you formula.’ … They didn’t 
believe in breast milk. I don’t think breast milk was like a really… maybe not an 
option for them? … Maybe it was a thing that the newspaper had it. you know 
that’s how Chinese people get their news. Newspaper, radio. So I’m just trying to 
understand how they got introduced to formula.” 
 
Faced with the cultural expectations placed on her by family members opposed to breastfeeding, 
this mother ended up telling them that she had switched to formula: 
“… I think a lot of the Chinese… my family doesn’t know how to reason. The 
reason is not there… That’s why my grandma made a big drama about it. you 
know so I just had to tell them, ‘yea, I’m on formula feeding.’ When I told them 
I’m on formula feeding they were probably happy about it.” 
 
She expressed her respect for her grandmother and did not want to raise argument with her: 
“You just say, ’yes, yes.’… for my grandma, we just say, ‘ok, ok.’ … cuz she’s 
older and you just ‘yea, we respect what you’re saying’ and that’s all I’m gonna 
leave it… because I feel like you can’t go into it with them. They’re very strong 
willed. Their opinions are so strong that nothing you say can change it.” 
The mother indicated that it was important for the older generation to feel that they are in control 
of the decisions made: 
I think it was important to make them feel like they have it under control but it’s 
hard raising a child under Chinese tradition and stuff because there is so much 
they disagree with… even at her age now… they think I should run around and 
feed her. Like the Chinese culture. I see people in the park running around 
feeding their child… like feeding their grandchild. No, I won’t do that… my 
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mom’s newest complaint is, ‘are you feeding her?’ ‘did you feed her?’ I was like, 
‘no, I’m not feeding her.’” 
 
Because of the conflict over feeding, the mother believed it would be better not to live in the 
same household: 
“… we just do it what we want and we don’t live with my mom so it’s good cuz if 
we did we would never hear the end of it.” 
Her mother-in-law, with whom she lived, also wanted her to use formula, though she was not as 
pushing as her own mother. Since they live together, the mother found herself nursing in the dark 
so that her family would not see her breastfeed: 
“My mother-in-law, even though she’s not pushy, but she would still passively 
push for using formula because it can keep the baby full for longer… I think it’s 
hard to do it in front of the family… I have to do it with the light’s out, when it’s 
dark, so they can’t see it.” 
(#8; 28-year-old mother; some college credits or an associate degree, high acculturation: 3.4) 
  
 Similarly, another mother, who did a mixed feeding of more breast milk and less formula 
for 4 months for both of her children, said her mother-in-law described her children as being 
‘skinny’ and ‘small frame’: 
“She (mother-in-law) called them ‘skinny’ and ‘small frame’ for their age.” 
(#1; 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
This grandmother, who is supportive of formula feeding, shared her thoughts on infant 
formula and why breastfeeding does not provide additional health benefits: 
“I think there is no difference between formula and breast milk. A baby’s health 
and intelligence will not be affected by whether it is formula-fed or breastfed. 
Babies have self-defense during the first 6 months. It doesn’t matter what you 
feed. If a baby has a health issue, it will have a health issue. It won’t be improved 
by breast milk. The only difference breastfeeding makes is the bonding between 
the mother and the baby.” 
 
Similar to the other mother (#8), whose mother and grandmother did not approve of other 
practices that promoted breastfeeding, this grandmother considered skin-to-skin as uncivilized: 
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“My daughter was doing skin-to-skin at the hospital. It was right after the baby 
was born. The baby just came out of the mother and was immediately exposed to 
the cold room temperature with the whole back exposed… one time the baby was 
crying non-stop. I taught my daughter to wrap the baby tightly and it settled the 
baby immediately and the baby stopped crying right away. So having the back 
exposed to the cold room temperature is unhealthy. These practices are like 
savages.” 
 
She believed there are health benefits to giving water in between feedings: 
“I don’t understand why they decided no water in between feedings. They say that 
water will affect babies’ appetite and milk intake at the next meal. Water gets 
passed down in the digestive tract and directly becomes urine so it won’t fill up 
the stomach at all. They say if you fill their stomach with water they won’t take 
the milk. But water can help rinse their mouth and their digestive tract. It helps 
with their digestion. Without water, their diapers aren’t ‘wet enough.’ They don’t 
need a lot of water, just 1oz of water is enough to clean up their digestive tract 
and mouth and it can prevent dryness and facilitate their digestion. The baby now 
drinks 4 oz of breast milk. Back when it was her (interviewee’s daughter) age, she 
was drinking 5 oz of formula and actually for boys, they need 6 oz for his age. It’s 
heart-breaking seeing my grandson.” 
 
Although she disagreed with the way her daughter wanted to feed her grandchild, she wanted the 
best for her daughter and grandchild and did not want her daughter to make mistakes. She was 
disappointed that her daughter did not take her advice on using formula and instead continued to 
breastfeed: 
“If they listen to wrong advice from other people, they will make mistakes. I don’t 
want them to have to make mistakes… it’s upsetting and disappointing. We try our 
best to be parents.” 
 
Although her daughter did not use formula as she had hoped, she still gave full support by 
making a type of soup that would help with her daughter’s lactation: 
“I made her papaya soup to support her to breastfeed when she visited. Papaya 
soup with fish really works.” 





2. Grandparents that are supportive of breastfeeding 
 While it appeared that most of the older generation in the Chinese community was not 
supportive of breastfeeding, some were supportive of breastfeeding. This grandmother from 
northern China had hoped that her daughter would breastfeed. However, breastfeeding was 
considered impossible for the working mother, so, the grandmother would help her daughter feed 
formula the grandchildren during the day. 
“I tried to convince my daughter to breastfeed but she’s busy. She needs to work. 
People in the U.S are realistic so you have to use formula. The cost of living like 
rent is expensive in the U.S.. So the mother has to work. Breastfed infants are too 
dependent on the mother. She can’t go back to work. Breastfeeding is 
impossible.”  
 
She believed breast milk is the best for a child, but her daughter said she did not have the time to 
do it: 
“She doesn’t listen. I told her, ‘breast milk is good.’ She said, ‘But I don’t have 
time.’ 
After coming to the park during the day, she noticed formula-fed children were healthy and 
strong: 
“The kids in the U.S. are healthy and strong on formula. They set a good 
example. and there are no fake formulas in the U.S.” 
(#2; 50-year-old; less than a high school diploma; low acculturation: 1.0) 
 
 The support from grandparents is considered crucial for breastfeeding outcome. This 
mother who breastfed her first child for 6 months felt protected with the support from her family: 
“… they made soup for me to help me with my milk supply. They made this 
papaya, peanut, squid soup. Two days after I drank the soup, my milk came… I 
felt protected. Without their support, I would not know how to do it myself.” 
She believed that the input from the older generation is important but the parents should have the 
ultimate decision-making power: 
“It’s important to have input from the elders but parents should have the ultimate 
decision on how to feed the baby.” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
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4.5.5. Perceived difficulty 
 It is noteworthy to mention that the perceived difficulties emerged during the interviews 
were all related to breastfeeding. Even though most of the recognized breastfeeding as the best 
for an infant, a number of difficulties were mentioned during the interviews: 1) inconvenience of 
breastfeeding for working mothers, 2) nutrition of breast milk is dependent on the mother’s diet, 
3) perceived low breast milk supply, 4) pain and engorgement from breastfeeding. Besides these 
difficulties, 5) the day-to-day barriers Chinese mothers faced after migrating to the U.S. such as 
cost of living and language barrier were also explored. 
1) Inconvenience of breastfeeding for both working and staying-at-home mothers 
This mother breastfed her child for 3 months and gradually switched to formula after her 
breast milk supply reduced as she went back to work at the restaurant her family owned: 
“I went back to work so I started adding formula. There was no time to take 
breaks for pumping so eventually my supply dropped.” 
(#7; 35-year-old; some college credits or an associate degree; low acculturation: 1.4) 
 
Another working mother said formula was convenient for her when she went back to work at the 
third month. Her long commute from Queens to Manhattan was also not convenient for 
breastfeeding: 
“You have to be constantly expressing your breast milk. It’s very time-consuming, 
that’s why it usually won’t work for working moms… I work long hours. My 
subway commute to Manhattan takes an hour each way so that’s 2 to 3 hours 
away from home easy day.” When asked how about doing it at work, she said, 
“It’s also not convenient to do it at work. There’s no time to pump and then put it 
in the fridge.” When asked how many of her friends fed their babies, she said, 
“Most of them do formula and breastfeed but they also switch to all formula 
maybe because of going back to work.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
The convenience formula feeding offers is not only appreciated by working mothers, but 
also many of the stay-at-home mothers. This mother who stayed home with both of her children 
explained for reasons for not breastfeeding from birth for both of her children: 
 169 
 
“If you breastfeed, you have to do it every 2 hours, you have to feed on the clock. 
Some mothers let the grandparents take care of the child and formula allows that 
to happen.” When asked how formula has helped her, she said, “Both of my kids 
used formula. It’s convenient when you go out.” 
(#5; 33-year-old; high school diploma; low acculturation: 1.0) 
 
2) Nutrition of breast milk is dependent on the mother’s diet 
 The inconvenience associated with breastfeeding was not only related to the work 
required but many believed that breastfeeding mothers have to be strict with their diet during this 
period. Some even believed their diet does not produce healthy breast milk for their children. 
This mother who used formula from the beginning described the health of her daughter on 
formula: 
“Because the baby can grow faster… my daughter is close to 3 years old now but 
she’s as tall as a 3- or 4-year-old child… my husband and I aren’t that tall. I’m 
1.5 meters and he is 1.7 meters. We don’t have the genes so I think it’s the 
formula that contributed to her height. She’s taller than other kids [her age].  
 
She explained why she thought formula was more nutritious than breast milk: 
“… breast milk is made by the mother and it might not meet certain 
requirement… because the nutrition depends on the mom’s condition. There are 
mothers who can make very “smooth” breast milk but some mothers’ breast milk 
is more watery (diluted)… so not all breastfed babies are healthy due to the 
mom’s physical condition.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
 
Similarly, another mother who used formula for both of her children also believed a mother’s 
diet is not enough for making healthy breast milk which also caused babes reject the breast milk: 
“Most mothers can’t make enough. Because of their diet, their breast milk has fewer 
nutrition and is rejected by the baby. It’s a reflux.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
When asked how this mother decided to use formula from the beginning, she explained: 
“Cuz I didn’t have enough breast milk. Perhaps it’s my lack of nutrition… perhaps, 
because we are from the south (of China)… we tend to have small figure (stature)… we 
tend to be skinner and our breasts can’t hold much milk. It’s genetic.” 
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After she was recommended to switch to skimmed milk for her daughter, she explained why she 
continued to use whole fat milk: 
“It’s important to give her a good foundation early on. The first two years are crucial. 
Now she doesn’t eat a lot of food… you can’t replenish later on. It will be too late.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
 A pre-med student believed that breast milk will never have everything a baby needs and 
that in order to make healthy breast milk, a mother is required to take supplements: 
“It might be a misconception but breast milk is produced by the mother. You’ll always 
lack something. Breast milk will never have everything that the baby needs. For example, 
iron and folic acid. Especially during the postpartum period. Sometimes the mothers 
forget to take their supplement then they can’t make the perfect milk.” 
When asked how a mother could then provide the best nutrition to her infant, she recommended 
mixed feeding: 
“That way you can give the baby the best of each side. If you get the best from both sides, 
the baby won’t be missing anything. It’s more secure that way because whatever that’s 
missing in breast milk can be provided by formula and vice versa.” 
(#19; 29-year-old non-parent; grad or professional degree; medium acculturation: 2.6) 
 
Similar, a grandmother also believe breast milk is not always safe for the infant: 
 
“It’s impossible not to get sick after giving birth so the disease or germs can get passed 
to the breastfed baby. Breast milk is not 100% safe and healthy.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
A mother who intended to breastfeed for as long as possible but stopped due to health 
reasons said:  
“… the breast milk… you know… constantly thinking about, oh, what you’re 
eating, she’s (baby) gonna be drinking it. so, you have to think about, ‘can you 
eat this?’… If you’re taking medication, you have to be careful so the baby 
doesn’t get it.” 
(#8; 28-year-old mother; some college credits or an associate degree, high acculturation: 3.4) 
 
It is common for mothers to believe medication and breastfeeding do not go well together: 
“If the mother is sick and she’s on medication then she can’t breastfeed.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
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Besides medication, mothers also believed spicy food and seafood are harmful to a 
breastfed infant: 
“When I was breastfeeding I had to be careful with what I eat. I had to avoid 
spicy food.” 
(#13; 36-year-old mother; high school diploma; low acculturation: 1.8) 
 
This mother believed her southern Chinese diet is not suitable for making breast milk because it 
would not be nutritious enough for an infant: 
 
“People from the south eat a lot of seafood but it’s not good for the breastfed 
baby.” 
 
She did not breastfeed either of her two children, she explained, because the diet required for 
making nutritious breast milk contained more fat than her usual diet: 
“Also, the sitting-the-month diet for breastfeeding mothers tastes bad. It’s oily 
and fatty that helps the mother to make breast milk.  But I’m from the south so I’m 
not used to the fatty meal.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
Similarly, another mother also believed the diet the mother consumed during breastfeeding is 
fattening. She was still breastfeeding her 17-month-old child during the time of interview: 
“Some mothers use formula so it won’t affect their figure. Because if you 
breastfeed you need to eat nutritious food.” 
(#18; 28-year-old; high school diploma; low acculturation: 1.0) 
 
3) Perceived low breast milk supply 
 Perceived low breast milk supply was common. Many mothers who used formula 
indicated that, though there were other factors at play, they would ideally choose to breastfeed if 
they had enough breast milk. This mother, who used formula, said she would like to breastfeed 
but used formula instead due to perceived insufficient breast milk: 
“I wanted to breastfeed in the beginning but I didn’t have enough breast milk… I 
was pumping every 4 hours but still the volume was decreasing.” 




This mother believed all others would like to breastfeed but insufficient breast milk 
seemed unavoidable: 
“… all mothers would want to breastfeed but some mothers just don’t make 
enough breast milk.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
Another mother blamed her health for not making enough breast milk for her child: 
“I didn’t make enough breast milk. Perhaps it’s my lack of nutrition” 
 (#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
Another mother described insufficient breast milk supply as quite common. When asked 
how her friends in the U.S. fed their children, she said: 
“There are two types. Some try breastfeeding for 5 to 6 months but it’s common 
that they don’t make enough breast milk. Another type they start formula from the 
beginning because there is too much work and it’s not convenient to nurse in 
public.” 
(#18; 28-year-old; high school diploma; low acculturation: 1.0) 
 
4) Pain and engorgement from breastfeeding 
A mother said that besides low breast milk supply, breastfeeding was also painful for her. 
She described the pain from engorgement as long and intense: 
“We tried breastfeeding in the beginning but there was no enough milk… it’s also 
painful from engorgement… engorgement is more painful than labor. The pain for 
labor is short but engorgement is long and intense.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
Similarly, this mother also said that on top of the pain from breastfeeding, her infant was always 
hungry and did not latch on properly. Even though it was challenging, she still did it for as long 
as possible: 
“In the beginning we tried to do it exclusive breast milk but then I wasn’t making 
enough because she was always hungry and also it was very sore if it was not 
latched on properly. Even when she was on it was very painful. And then my 
friend also told me that in the beginning it’s very painful… Yea, and then you will 
like get sore and sometime you’ll be bleeding. So it’s very painful. That’s when we 
started giving her formula 3 to 4 times. I think she had like 6 feedings throughout 
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the whole… it was every 3 hours. It was like in the beginning it was breast milk 
and then we did half formula probably. And then we started giving her more 
formula and then less breast milk. And then if she could get like 1 to 2 bottles of 
breast milk then it was good enough for us… and towards the end we kinda gave 
her only whatever I could give her even if it was a little bit.” 
(#8; 28-year-old mother; some college credits or an associate degree, low acculturation: 3.4) 
5. Day-to-day barriers Chinese mothers face in New York City  
The grandmother who encouraged her daughter to breastfeed understood why her 
daughter could not commit to it: 
“I breastfed all my children. The new generation is different. They are too busy to 
breastfeed. Breast milk has very good nutrients… the cost of living in the U.S. is 
high. Mothers who came here want to improve the quality of life for her family, 
for her children… [formula] makes it more convenient to go back to work.” 
(#2; 50-year-old; less than a high school diploma; low acculturation: 1.0) 
 
Another grandmother who is supportive of formula feeding agreed that living in New York City 
is expensive, especially for new immigrant families: 
“… for those who need to work multiple jobs, one job can make a big difference 
for some families.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
Mothers described the unique challenges they faced at their work place when it comes to 
breastfeeding: 
“I think non-Chinese mothers would breastfeed more because they are usually 
full-time mothers or if they are working, their jobs are stable with more benefits 
like maternity leave that would let them breastfeed more. The kind of jobs for 
Chinese are not as good.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
“Also the work environment… it’s not accommodating. Some big companies have 
facility but our English is not good enough, so the kind of job we do does not 
provide facility for pumping.” 
(#3; 29-year-old; high school diploma; low acculturation: 1.0) 
 
When asked what these mothers wanted for herself and her family, they said: 
“Mothers all want two things: the baby to be healthy and smart and mother can 
protect herself and be happy. I feel fortunate at least we have a Chinatown 
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community here. It’s not everywhere that people can have a Chinatown 
community like we have here.” 
(#6; 35-year-old; high school diploma, low acculturation: 1.4) 
 
Another mother wanted to go back to school but believed her most important priority was to care 
for her child: 
“It’s hard when you’re with a child all the time. you either go to the park or the 
zoo.” 
(#7; 35-year-old; some college credits or an associate degree; acculturation score: 1.4) 
Another mother is also waiting for her children to become older before she would find a job: 
“After they grow up, I want to go back to school… at least until they’re in 2nd or 
3rd grade.” 
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 
4.5.6. Behavioral intention 
 The last TPB construct, Behavioral intention was explored for using and recommending 
formula feeding. For mothers who mentioned they were planning to have more children, their 
intent on how to feed the next child was explored. For overall participants, they were asked what 
they would recommend other parents to do. 
1) Using formula feeding 
A mother who breastfed for 20 months for her daughter born in China, is planning to 
have a second child in the next two years and do mixed feeding with more formula than breast 
milk, and her words summed up some of the common challenges faced by the Chinese mothers 
living in New York City: 
“I’m planning to do mixed feeding… Because I’m really tired… There’s language barrier, 
loss of network of friends… it’s just a lot more to worry about in the U.S.” 
(#17, 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
In terms of what the overall participants would recommend others to feed their infant, 




2) Recommending formula feeding 
A mother explained why she would make the recommendation for formula: 
“I would recommend formula. It’s really convenient if the family can afford it. It’s very 
healthy, too. The ready-to-feed formula come in different sizes from 2oz to 8oz to 30oz… it’s 
for different needs of baby. It’s very convenient.” 
(#6; 35-year-old; high school diploma, low acculturation: 1.4) 
 
 Another mother who defined health using height and weight said she would recommend 
others to use: “The same brand I used.” 
(#12; age not disclosed; less than a high school diploma; low acculturation: 1.0) 
 
Summary of interview findings 
 In summary, the mothers in the Chinese community had overall positive Attitude toward 
infant formula. The reasons they most frequently cited Beliefs were convenience, safety, and 
adequacy. In addition, the way in which mothers described being healthy was different between 
those who breastfed and those who used formula. On the other hand, breastfeeding was 
perceived as Difficulty which was associated with pain, inconvenience, and not having enough in 
both quantity and nutrients which resulted in infant rejecting breast milk. One interesting Belief 
that stood out from the interviews was the fear some mothers from certain region (south) of 
China had about not being physically equipped for breastfeeding due to their smaller stature as 
compared to mothers from other regions (outside of the south) of China. In terms of nursing in 
public, all mothers interviewed thought it would be uncomfortable. Some said that the practice 
was more acceptable and normal to do in China due to the fact that infant formula is more 
popular than breastfeeding in the U.S. 
Several findings were consistent with the previous interview study conducted among 22 
mothers with the same background 6 years ago. Notably, when compared to those who have 
given birth in China to those who have given birth in the U.S., those who have given birth in 
China all breastfed while most of the Chinese mothers in the U.S. used formula, either 
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exclusively or mixed with breastfeeding. Among those who have given births in both places, the 
intensity and duration of breastfeeding appear to be much stronger and sustained in the U.S. than 
in China. 
Two other themes that were similar to the findings from 6 years ago were the Descriptive 
norms as formula feeding was still perceived as the more popular choice of feeding in the 
community and Injunctive norms which measure the expectation and pressure to comply to the 
recommendation made by their significant others such as family as mothers still experienced 
resistant from their mothers for wanting to breastfeed. A mother and a grandmother in the current 
study described the loss sense of Control over infant feeding when their desired choice of 
feeding was not supported by their family. In terms of Behavioral intention of making the 
recommendation to others, some recommended breastfeeding for its health benefits while others 








According to TPB, human behavior is a process that involves weighing factors such as 
personal beliefs and attitudes, the perceived expected outcomes of the behavior, the approval of 
others, and the difficulty as well as perceived control over the behavior. All of these factors 
explain the intention and rationale that shape a given individual behavior. While the rest of the 
population in the U.S. is promoting the health benefits of breastfeeding, the Chinese community 
in New York City seems content to accept infant formula as the norm. This is the first study to 
examine the reasons and perceptions for using formula feeding of infants in any population, not 
just among Chinese in America. This study is also the first to use the TPB to study infant 
formula feeding practices. 
In addition, this is the first study to conduct with members of the community at large 
rather than just mothers. This approach was used because prior interviews found that when 
Chinese mothers explained their reasons for the infant feeding methods they chose, they often 
pointed to people in their community. As such, results drawing from the overall community 
rather than just the mothers provided a more data-based explanation of the prevalence of formula 
feeding in the Chinese community in New York City and the ethos of the formula culture in this 
community.  
Guided by the TPB, the current study used a mixed-methods approach that consisted of a 
65-item survey and a semi-structure interview guide to examine the psychosocial variables 
associated with formula feeding among the Chinese community. While the primary focus of this 
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study is on formula feeding, a small subset of questions seeks to examine breastfeeding. 
Demographic information, survey, and interviews were collected and analyzed. 
The inquiry into the prevalence of formula feeding in the Chinese community utilized a 
combination of deductive and inductive approaches. First, by drawing from the findings of a 
previously conducted interview study among similar demographics (n=22), a quantitative survey 
instrument was developed to deductively examine the topic with a larger target population 
(n=434). Concurrently, interviews (n=20) were conducted to inductively connect the correlations 
of the data findings following the psychosocial variables of TPB. The findings from both 
deductive and inductive approaches generated a more complete picture in explaining the 
overarching research question at hand. 
Influence of other mothers on formula feeding 
In examining the intent of using or recommending formula feeding, the primary 
motivators of formula feeding were Beliefs, Injunctive norms and Perceived behavioral control. 
However, there were several themes emerged from the interactions of the quantitative and 
qualitative results. In particular, for those who were born in China, less acculturated and 
educated, it was the Injunctive norms scale that measures the influence of friends and family 
members that had the strongest effect on their intent. This finding was noteworthy because it 
indicated that when individuals from these subgroups of Chinese community use or recommend 
formula feeding, they were motivated by the people around them rather than their own beliefs. 
These three subgroups shared similar demographics as those who were born in China were also 




The Injunctive norms scale in the current study was based on an analysis of the three 
kinds of influence that shaped endorsement: 1) family and friends, 2) other Chinese mothers in 
the community, and 3) health professionals. For instance, 1) “I think my family and friends, or 2) 
most of the Chinese mothers in my community or 3) doctors and other health professionals, 
would recommend formula.” These statements encapsulate the social expectation for unity and 
harmony that is deeply rooted in and valued by the immigrant Chinese community’s 
understanding and practice of Chinese culture. The statements also take into consideration the 
new and often significant role immigrant Chinese mothers play in each other’s life after 
migrating to the new country. For those who were born in China, less acculturated and educated, 
their intention to use or recommend formula feeding to other people was driven predominantly 
by how they perceived their family and community would recommend. The expectation coming 
from other people overrode their own beliefs about formula feeding. 
This correlation was also observed during the interviews where more detailed descriptive 
evidence and explanation were provided. In addition to pointing to their friends and family for 
their choice of formula feeding, the ways in which these mothers described “healthy” were also 
different than mothers who breastfed. Mothers who breastfed used less visits to the doctor’s 
office as an indicator for having an overall better immunity resulted from breast milk whereas 
mothers who used formula tended to use weight and height, and child’s glowing skin tone as 
reference to being “heathy.” 
Together, the survey and interview findings depicted the motivations and influence of 
friends and family on the prevalence of formula feeding in the community and, specifically, how 




Influence of grandparents on formula feeding 
 Besides other mothers in the community, the current study also examined the influence of 
family members and health professionals in mother’s decision to use formula. Whereas 
breastfeeding is now routinely promoted by health professionals, formula used to be the norm in 
the 1970s to 1980s. From the current study, one grandmother who raised her children born in the 
U.S. in the 1980s said infant formula was something recommended by her doctor at the time her 
daughter was born. Having watched her daughter growing up on formula, she also expected her 
grandchild born in a recent year to be fed formula. However, when her daughter did not listen to 
her advice and insisted on exclusive breastfeeding, she was disappointed by her daughter. She 
even felt sorry for her grandchild for not getting enough in both nutrients and volume from the 
breast milk. She believed the baby could have been getting much more from the formula than 
breast milk. When discussing infant feeding, the grandmother described skin-to-skin as “savage” 
and believed a small amount of water should be given in between each feeding to aid the 
digestion for the infant. 
 Another young mother offered the younger generation’s perspective when she shared her 
perception of her family’s influence on formula feeding. She believed, because within the 
Chinese family, the tradition had always been listening to and obeying the advice of elders, there 
was no possibility of successfully reasoning with them. She used formula due to health reasons 
but, when she did try to breastfeed, she first had to turn off the light in her bedroom so that 
people in her home would not see her nursing the infant. 
The correlation between family’s influence and formula feeding was not only found in 
the subgroups of China-born, less educated and acculturated, it was also found among parents 
who believed grandparents should make the decision about infant feeding. To answer that 
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question, the Perceived behavioral control scale was created by two questions to distinguish 
between whether parents or grandparents should make the decision about infant feeding. As it 
turns out, when parents believed grandparents should make the choice of how to feed an infant, 
they were also more likely to have fed formula in the past. In fact, when looking at the 
motivators for using formula, influence of friends and family (Injunctive norms) was significant 
for parents but not for non-parents.  
Together, the survey findings identified the correlation between cultural expectation and 
intent of formula feeding while interview findings further described and elaborated in more 
detailed the beliefs, which were often misconceptions, behind the older generation’s push for 
formula feeding. This is consistent with the finding that when parents believed grandparents 
should make the decision about infant feeding, they were more likely to have fed formula in the 
past. The findings offered significant new insights into the challenges the younger generation of 
mothers still face nowadays for wanting to breastfeed in the Chinese community. 
Correlation between education and beliefs of formula feeding 
 While the recommendation from family and friends had the strongest influence on certain 
subgroups when it comes to formula feeding, for those who were higher educated, if they were to 
use or recommend formula feeding to others, their intent was largely driven by their own beliefs, 
rather than the endorsement of other people. Indeed, people who were higher educated were also 
less likely to consider formula feeding as something positive and less likely to use and 
recommend formula feeding to others than their counterpart. Particularly, they were also less 
likely to consider formula feeding as a way of integrating into the western culture and less likely 
to be against the idea of nursing in public than those who were less educated. 
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 It is likely that people who are more educated tend to live in and therefore interact with a 
more diverse community where breastfeeding, instead of formula feeding, was the norm. Indeed, 
the current survey study found that those who were more educated were less likely to believe 
formula feeding as more popular among other mothers in their community than those who were 
less educated. People who are more educated, when exposed to breastfeeding promotional 
materials in English, are also more likely to understand the information presented to them.  
Types of attitudes 
 Since infant feeding is non-binary, where a person can have a positive attitude for both 
formula feeding and breastfeeding, separate analyses were conducted to identify the factors that 
set apart from those who were only positive towards formula feeding and against breastfeeding. 
Results showed that, compared to people who were positive towards both formula feeding and 
breastfeeding, those who were positive towards exclusively formula feeding were more likely to 
believe that grandparents should make the decision of infant feeding and believe their family and 
friends would recommend formula feeding. They also had a less positive attitude towards 
breastfeeding and considered breastfeeding as more difficult. The behavior of having fed formula 
in the past were not statistically significant between these two groups of attitudes.  
Groups of mothers and trends in infant feeding 
Based on the current findings, three types of mothers are theorized. First, it is the second-
generation, US-born, Chinese mothers who practice breastfeeding for health benefits. They 
recognize the prevalence of formula feeding in the Chinese community but personal decision 
towards breastfeeding is driven by their own beliefs. However, they are expected to obey and 
listen to the advice of grandparents who often advocate for formula feeding, even when the 
mother wants to breastfeed.  
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Second, it is the first-generation and low-acculturated Chinese mothers. While they 
breastfeed for tradition and the health benefits, their attitudes towards formula feeding began to 
shift after arriving in the U.S. and seeing other formula-fed children in populated Chinese 
communities. They became more open-minded towards formula feeding as evident by a shorter 
breastfeeding duration for the child born in the U.S. compared to the previous child born in 
China. In terms of their attitudes, they are more likely belong to the group that is positive 
towards both formula feeding and breastfeeding. With increased exposure to infant formula 
advertisement, it is likely that these first-generation, less acculturated and educated mothers will 
continue to adapt to the formula feeding culture in the Chinese community. 
The third group, which is the first-generation, less educated and acculturated Chinese 
mother. These mothers believed formula feeding has greater benefits than breastfeeding and, 
therefore, think of formula feeding as being more positively than breastfeeding. They frequent 
themselves in the Chinese populated community where infant formula is the norm. It is also 
likely that these mothers have a greater exposure to infant formula advertisement than 
breastfeeding promotional materials.  
Reasons for why formula feeding is the norm in Chinese community 
 In examining the prevalence of formula feeding in the Chinese community, the survey 
findings identified that the central role friends and family played in motivating certain groups to 
use and recommend formula feeding. For the subgroups of people who were born in China, less 
acculturated and educated, they are also likely to conform to the idea that only infant formula can 
provide sufficient amount and offer nutrients in addition to that of breast milk to meet the 
demand of a growing infant. Formula feeding is common in the community. Mothers who used 
infant formula were comfortable in recommending it to other mothers. At the same time, the 
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apparent robust health of formula-fed children they saw in the community also gave other 
parents the confidence to use weight, height and skin color as evident for being healthy. As for 
the second-generation who were more acculturated and educated, although they are aware of the 
benefits of breastfeeding and intend to breastfeed, they are still expected by the older generation 
to follow their experience and advice to continue the formula feeding tradition in the family.  
The findings of the study also proposes the case of an isolated community when it comes 
to formula feeding being the norm for the Chinese living in New York City. The isolation for this 
community was not due to geographical location but rather it is their perceived benefits of 
formula feeding and the cultural expectation for unity, especially within the family, that set them 
apart from the mainstream to happily accept formula feeding as the norm. The rates of 
breastfeeding in the U.S. have gradually gone up as a result of several national and international 
breastfeeding initiatives that took place from the 1980 to 1990 and after. But for the Chinese 
community in New York City, formula feeding is currently the norm.  
Strengths 
The mixed-method design offered the findings of the study a number of strengths. 
Developed from a primary source of data, the survey study investigated the phenomenon of 
formula feeding deductively by drawing results from a large sample. As a result, the findings 
successfully identified patterns among those who shared similar demographics: China-born, less 
acculturated and educated, and the influential role family and friends played in their intention to 
use and recommend formula feeding. The interview findings further provided open-endedly and 
inductively the descriptive evidence and explanation of the quantitative data in greater in-depth 
detail. Guided by TPB, the relevant constructs captured the psychosocial factors at play when it 
comes to people’s decision on formula feeding. The qualitative findings also further connected 
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the dots between these psychosocial variables and linked the quantitative findings to the context 
in a way that enriched the understanding of the motivators outside the scope any stand-alone 
survey instrument. Together, the mixed methods complete the picture in a way that either one 
method alone could not. 
 The survey instrument was validated through a process that involved consulting experts 
in using the theory, front line healthcare providers who directly served the community, as well as 
pretested among the members from the community to ensure questions elicited the intended 
responses the best way possible. While most survey study among Chinese mothers about infant 
feeding consisted of sample sizes between 100 and 300 (Guo, 2015), the current study had an 
ideal sample size of 434 completed surveys and 20 in-person interviews.  
Survey collection utilized two community clinics in a densely-populated Chinatown 
community in Manhattan. The data collection did not utilize school, church, or community center 
exclusively. The researcher was able to communicate with participants in both Cantonese and 
Mandarin Chinese. It helped establish trust with the Chinese-speaking community members as 
evident by participants offering to help distribute surveys to people they knew. 
Limitations 
The current study also has some limitations. The number of questions was not evenly 
distributed for each construct within TPB. The construct that had the most number of questions 
was Beliefs, with 20 questions, while other constructs ranged between 1 to 3 questions (Figure 
3). Given that the questions all came from either previously conducted interviews or consultation 
with providers who served the similar population in Chinatown and that there was a sufficient 
number of questions in total (n=65), the questions were considered are relevant and important to 
explore among a larger sample of the current study.  
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There are potential sampling biases. The sample was a purposeful and convenient one 
and thus results are not intended to be generalizable for the overall Chinese population. A portion 
of the sample utilized liaisons to distribute the survey in the community. The sub-communities 
also cannot be generalized for the overall Chinese community at large. It is possible that the 
participants who were recruited at the health clinics were more health conscious and therefore 
more supportive of breastfeeding than the overall community. The times at which recruiting was 
done might also limit to people who were available at that times while excluding others who 
were not available during those hours. However, efforts were made to recruit at different times of 
days which included both weekdays and weekends. One of the two health clinics was open 7 
days a week and recruiting was conducted on some Saturday and Sunday afternoons. At the same 
time, the proportion of the current sample that had a graduate or professional degree (15.6%) was 
lower than that of the average national of over 25 years old (28.4%). As education attainment 
was an important factor associated with perceptions of infant feeding, it is possible that the 
current sample had an overall more positive attitudes towards formula feeding and less positive 
towards breastfeeding than the national population as a whole because of the educational level. 
The urban setting of the current study also made the lived experiences and practices not 
generalizable for the Chinese communities in other parts of the U.S. 
Another limitation was the low participation rate among grandparents in the survey study 
and men in the interview study. To compensate, the interview study included two grandparents 
and one second-generation Chinese mother and yielded meaningful data from two generations. 
The interview study also oversampled low-acculturated participants. A subset (14.7%) of parents 
and grandparents were not asked the behavior question of having fed formula to a child in the 
past. It was a challenge to recruit men for interviews as it was consistently reported by men that 
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they did not think they could contribute to the topic of infant feeding. The income scale of the 
study was positive-skewed, it is very likely that it was underreported by the participants. These 
are all considerations to be taken when generalizing the findings of the current study to the larger 
population. 
5.2. Conclusion 
 The current study is, to our knowledge, one of the first to 1) examine perceptions about 
the use of infant formula, 2) investigate the perceptions of formula feeding among the overall 
community where inputs from community members and elders are highly valued and not just 
mothers, 3) offer a systematic and theoretical examination, and 4) be conducted in one of the 
largest Chinese populations outside of Asia. The findings provided new insights to the current 
literature. 
This mixed-methods study identified and confirmed the influence of family and friends 
on formula feeding which was consistent in the traditions and values and expectations upheld by 
the Chinese culture. Such associations supported each other that when parents agreed the choice 
of feeding should be made by grandparent, they were likely to have fed formula feeding. In 
addition, the interview findings helped connect the conceptual bridges between the TPB 
variables by offering a more detailed descriptions and explanations that were directly drawn 
from the sampled community. As a result, a more complete diagram of the TPB derived from 
quantitative and qualitative findings is presented for this study (Figure 6) as well as the specific 
interview dialogs between Attitudes, Norms and Control to Behavioral intention, respectively 
(Appendix 15). Overall, the two approaches provided a consistent data and supported one 




Figure 6. Construct map of TPB adapted from Ajzen (2019) with both survey and interview 
findings from the current mixed-methods study on formula feeding behavior of Chinese 
community in New York City (post-study) 
 
In conclusion, this community’s view towards formula feeding may be shaped by several 
factors including the historical concerns about the starvation and deprivation experienced in 
China, the consistent exposure to infant formula marketing, and the expectation to carry on the 
family tradition of formula feeding passed down from earlier generations. With the prevailing 
cultural forces, infant formula that used to be a form of specialized medical food has become 
seen as a safe guard for children and instilled a mentality for this community that, it is better to 
be safe by giving formula than putting a child at risk for malnutrition from breast milk.  
The analysis from the survey and interview findings as well as the relevant literature has 
provided new insights into the understanding the prevalence of formula feeding in the Chinese 
community. While both the rates of breastfeeding initiation and duration have much improved in 
the Chinese community attributed to the prenatal classes offered in the community health clinics 
(Luhar, 2018), more support is still needed to shift the current dialog away from the prevalence 
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of formula feeding where the recommendation of others is highly valued while continue to 
correct the overrated benefits of infant formula that satisfy the mentality of an earlier generation 
whose experience were informed by deprivation. 
5.3. Implications for research 
TPB used in the current study that comprised beliefs, attitudes, descriptive and injunctive 
norms, and control was useful in investigating the formula feeding behavior of the Chinese 
community in New York City. As a culture that is highly influenced by their environmental 
factors, TPB was able to highlight the predictors for formula feeding and identify similar patterns 
across the different subgroups that shared similar demographic factors, including the influential 
role friends and family play in people’s intention to use and recommend formula feeding.  
Based on the findings that are consistent from both survey and interviews, the study has 
the following suggestions for future research. Since friends and family play an influential role in 
both formula feeding intention and behavior, the community would benefit from a detailed 
qualitative study more about breastfeeding Chinese-American mothers. The motivators and 
facilitators generated from these breastfeeding mothers could be useful in shifting the dialogs in 
the current community to be more breastfeeding-friendly. Second, for other ethnic groups that 
also highly value the input of family and friends, the same framework, with appropriate 
modifications tailored to their cultural beliefs and preferences, can be used to identify patterns 
and motivators specific for the target population. 
For reasons such as history, culture, politics, and upbringing, it has always been 
challenging to recruit the Chinese population for research. By sharing the experiences learned 
from this study, the following section will hopefully be of use to future researchers targeting a 
population with similar ethnic and cultural background. For when sociodemographic factors are 
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needed for analysis, it can sometimes be difficult to achieve a sufficient sample size in each of 
the many sociodemographic group from age, income, education, place of birth, and acculturation 
level. It may require utilizing as many ways as possible. Community centers in Flushing might 
be explored as a potential site of research so as to include more of those who were born in 
Taiwan. As for including earlier immigrants, most of whom originated from Canton areas of 
China including Hong Kong, since there are no community centers designated for this 
population, community liaisons will continue to play a role in recruitment. As for the older 
population, senior centers can be a place to start and assistance may be needed for reading and 
filling out the survey for elders which may require more time for each participant. 
Although the Chinese community is known to be hard-to-reach, the researcher found 
several strategies to be helpful in recruitment. Utilizing a diverse group of liaisons to reach out to 
the community members, distributing surveys in community centers and clinics where places 
that are familiar to prospective participants, making introduction in the language the participant 
is most comfortable with either Cantonese, Mandarin, or English, describing the purpose of the 
study as detailed as possible, emphasizing and adhering to the privacy and anonymous of the 
study nature, and explaining the usefulness of each demographic question when inquired by 
participants were all ways that not only encouraged participations but also made participants feel 
safe to complete the survey as much as possible. It is also important to always emphasize that 
participation is voluntary so that participants do not feel pressured to fill out something they are 
not comfortable doing. On one occasion, the researcher reached out to a potential participant, but 
without listening to the introduction, the potential participant quickly said no to the researcher. 
So, the researcher moved on to the next participant. During the introduction of the study to the 
next participant, the first participant came back to the researcher and asked to take the survey. 
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She said she would have taken it if she knew more about the study. Throughout the interaction, 
the participant never felt pressured to take the survey and offered to take it willingly in the end. 
On multiple occasions, previous participants greeted the researchers on the streets in the 
community after the survey took place. One participant told the researcher that after she took the 
survey herself, she got her family to complete the survey at home.  
5.4. Implications for practice 
The findings from the current study provide valuable evidence-supported data on the 
psychosocial variables that prompt the use of formula feeding or the recommendation for its use. 
Thus the findings can help guide the development of educational and policy interventions to 
improve the infant feeding experiences for the Chinese community in New York City.  
Since it is important for the younger generation to respect and listen to the advice of the 
older generation, prenatal education and intervention should adopt a family-centered approach 
while correcting misconceptions surrounding infant feeding for the older generation that was 
accustomed to formula feeding. Although the normalization of nursing in public takes time and 
the practice is still widely unacceptable in the Chinese community, where skin exposure is 
considered a taboo, it is encouraging to note that, unlike the previous generation, younger 
mothers are hopeful that, for their daughters’ generation, nursing in public will be something that 
becomes normalized. 
Mothers from the current interview study mentioned that the prenatal class offered in the 
community health clinic was helpful in motivating them to consider and try breastfeeding. 
Prenatal classes should emphasize the psychosocial variables identified in the current study: 
Beliefs, Norms, Control with special emphasis on Norms. The study also identified the 
misconceptions of formula feeding that still exist. Therefore, efforts should be made to correct 
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these misconceptions and prenatal classes could present any existing rates of breastfeeding that 
are currently available in the clinics to begin a new dialog on the possible prevalence of 
breastfeeding in the Chinese community. 
In terms of policy, postpartum lactation support should be made more available. The 
researcher learned from a survey taker that it was difficult to get help after being discharge from 
the hospital and would appreciate more support to be provided in the community. Not only 
would this type of support be crucial for long-term breastfeeding success, but it would also 
provide an opportunity for mothers to be in a more breastfeeding friendly environment. For those 
who intend to breastfeed, the emotional and technical support provided by a support group would 
be invaluable. 
These implications for practice may also apply to other communities that share similar 
sociodemographic factors to the ethnic Chinese and where social norms and family interactions 
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Appendix 1. Scripts for in-person survey invitation 
In-Person Invitation Script (English) 
“Hi, my name is Adele Lee.  I’m a doctoral student at Teachers College Columbia.  I would like 
to invite you to participate in a survey to help us better understand the practices of infant feeding 
among Chinese mothers in New York City. The participation is voluntary.  It will take 
approximately 5 to 10 minutes of your time. I will discuss the more details with you on the 
consent form before moving on to the survey and you may ask any questions you may have. 
Thank you.” 
 












Department of Health & Behavior Studies 
525 West 120th Street, New York, NY 10027 
“Perceptions of various infant feeding methods among Chinese Community in New York City.” 
My name is Adele Lee. I’m a doctoral student in the Behavioral Nutrition Program at Teachers College Columbia 
University. I’d like to invite you to participate in a survey that studies the perceptions of different infant feeding methods 
among the Chinese community in New York City.  You may qualify to take part in this survey if you are: at least 18 years 
old, ethnically Chinese, and live or work in one of the five boroughs in New York City. 
 
There is no direct benefit for participating in this study. However, your participation may help us to understand how the 
Chinese community in New York City perceives the various methods of infant feeding. This information may also help us 
to develop programs to better assist the Chinese community in the United States. Approximately 300 to 400 adults will 
participate in the survey. 
 
Involvement in the study is voluntary, so you may choose to participate or not or skip any questions you do not wish to 
answer.  The survey will take approximately 5 to 10 minutes of your time.  The survey will ask you about your belief 
about infant feeding in your community.  
 
All information will be kept confidential; meaning that your name will not be linked to any information you share on the 
survey in any way. For quality assurance, the study team and members of the Teachers College Institutional Review Board 
(IRB) may review the data collected from you as part of this study. Otherwise, all information obtained from your 
participation in this study will be held strictly confidential and will be disclosed only with your permission. 
This is a minimal risk study. However, some questions might make you feel uncomfortable.  But you can end the survey at 
any time. If you do not want to take part, you have the right to refuse to take part, or end the survey at any time without 
penalty.  This study is voluntary. 
Data collected for the study will be kept for 3 years after the completion of the study as required by the IRB office. 
PARTICIPANT’S RIGHTS 
 I have read and discussed the informed consent with the researcher. I have had ample opportunity to ask questions 
about the purposes, procedures, risks and benefits regarding this research study.  
 I understand that my participation is voluntary. I may refuse to participate or withdraw participation at any time 
without penalty. 
 The researcher may withdraw me from the research at his or her professional discretion.  
 If, during the course of the study, significant new information that has been developed becomes available which may 
relate to my willingness to continue my participation, the investigator will provide this information to me.  
 Any information derived from the research study that personally identifies me will not be voluntarily released or 
disclosed without my separate consent.  
 Identifiers may be removed from the data. De-identifiable data may be used for future research studies, or 
distributed to another investigator for future research without additional informed consent from the subject or the 
representative 
 I should receive a copy of the Informed Consent document.  
 
Contact Information 
If you have any questions, concerns, complaints about the research, you can reach the researcher Adele Lee at (917) 476-
1355.  If you have any questions about your rights as a research participant, cannot reach the investigator, or have 
questions, concerns, or complaints that you wish to address to someone other than the researcher, contact the Institute 
Review Board at Teachers College Columbia University at (212) 678-4105. 
 
____________________________________ ___________________________ 
Signature     Date  
 





Department of Health & Behavior Studies 
525 West 120th Street, New York, NY 10027 
“Perceptions of various infant feeding methods among Chinese Community in New York City.” 
My name is Adele Lee. I’m a doctoral student in the Behavioral Nutrition Program at Teachers College Columbia 
University. I’d like to invite you to participate in a survey that studies the perceptions of different infant feeding methods 
among the Chinese community in New York City.  You may qualify to take part in this survey if you are: at least 18 years 
old, ethnically Chinese, and live or work in one of the five boroughs in New York City. 
 
There is no direct benefit for participating in this study. However, your participation may help us to understand how the 
Chinese community in New York City perceives the various methods of infant feeding. This information may also help us 
to develop programs to better assist the Chinese community in the United States. Approximately 300 to 400 adults will 
participate in the survey. 
 
Involvement in the study is voluntary, so you may choose to participate or not or skip any questions you do not wish to 
answer.  The survey will take approximately 5 to 10 minutes of your time.  The survey will ask you about your belief 
about infant feeding in your community.  
 
All information will be kept confidential; meaning that your name will not be linked to any information you share on the 
survey in any way. For quality assurance, the study team and members of the Teachers College Institutional Review Board 
(IRB) may review the data collected from you as part of this study. Otherwise, all information obtained from your 
participation in this study will be held strictly confidential and will be disclosed only with your permission. 
This is a minimal risk study. However, some questions might make you feel uncomfortable.  But you can end the survey at 
any time. If you do not want to take part, you have the right to refuse to take part, or end the survey at any time without 
penalty.  This study is voluntary. 
Data collected for the study will be kept for 3 years after the completion of the study as required by the IRB office. 
PARTICIPANT’S RIGHTS 
 I have read and discussed the informed consent with the researcher. I have had ample opportunity to ask questions 
about the purposes, procedures, risks and benefits regarding this research study.  
 I understand that my participation is voluntary. I may refuse to participate or withdraw participation at any time 
without penalty. 
 The researcher may withdraw me from the research at his or her professional discretion.  
 If, during the course of the study, significant new information that has been developed becomes available which may 
relate to my willingness to continue my participation, the investigator will provide this information to me.  
 Any information derived from the research study that personally identifies me will not be voluntarily released or 
disclosed without my separate consent.  
 Identifiers may be removed from the data. De-identifiable data may be used for future research studies, or 
distributed to another investigator for future research without additional informed consent from the subject or the 
representative 
 I should receive a copy of the Informed Consent document.  
Contact Information 
If you have any questions, concerns, complaints about the research, you can reach the researcher Adele Lee at (917) 476-
1355.  If you have any questions about your rights as a research participant, cannot reach the investigator, or have 
questions, concerns, or complaints that you wish to address to someone other than the researcher, contact the Institute 
Review Board at Teachers College Columbia University at (212) 678-4105. 
 
____________________________________ ___________________________ 
Signature     Date  
 









Department of Health & Behavior Studies 
525 West 120th Street, New York, NY 10027 
“研究纽约市华人社区对各种婴儿喂养方式的看法” 
我叫 Adele Lee。 我是哥伦比亚大学师范学院行为营养计划的博士研究生。 我想邀请你参加一项调查，研究纽约市华
人社区对不同婴儿喂养方法的看法。 如果您有以下情况，您可能有资格参加此调查：年满 18 岁，中国人，以及在纽约
市五个行政区之一居住或工作。 
参加这项研究没有直接的好处。 但是，您的参与可能有助于我们理解纽约华人社区如何看待婴儿喂养的各种方法。 这
些信息也可能有助于我们制定计划，更好地协助美国华人社区。 大约 300 至 400 名成年人将参加调查。 





这是一项最低风险研究。 但是，有些问题可能会让你感到不舒服。 但您可以随时结束调查。 如果您不想参加，您有权
拒绝参加或随时结束调查而不受处罚。 这项研究是自愿的。 
根据 IRB 办公室的要求，研究完成后，将为研究收集的数据保存 3 年。 
参与者的权利 
 我已阅读并与研究人员讨论了知情同意书。 我有足够的机会就这项研究的目的，程序，风险和益处提出问题。 









如果您对研究有任何疑问，疑虑和抱怨，可以拨打（917）476-1355 与研究员 Adele Lee 联系。 如果您对作为研究参
与者的权利有任何疑问，无法联系调查员，或者有任何问题，疑虑或投诉，而您希望向研究人员以外的其他人解决问
题，请联系哥伦比亚大学师范学 Institute Review Board at（212）678-4105。 
 
_____________________________________ _____________________________________ 
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“研究纽约市华人社区对各种婴儿喂养方式的看法” 
我叫 Adele Lee。 我是哥伦比亚大学师范学院行为营养计划的博士研究生。 我想邀请你参加一项调查，研究纽约市华
人社区对不同婴儿喂养方法的看法。 如果您有以下情况，您可能有资格参加此调查：年满 18 岁，中国人，以及在纽约
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些信息也可能有助于我们制定计划，更好地协助美国华人社区。 大约 300 至 400 名成年人将参加调查。 
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与者的权利有任何疑问，无法联系调查员，或者有任何问题，疑虑或投诉，而您希望向研究人员以外的其他人解决问
题，请联系哥伦比亚大学师范学 Institute Review Board at（212）678-4105。 
 
_____________________________________ _____________________________________ 
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信息也可能有助於我們制定計劃，更好地協助美國華人社區。大約 300 至 400 名成年人將參加調查。 



















如果您對研究有任何疑問，疑慮和抱怨，可以撥打（917）476-1355 與研究員 Adele Lee 聯繫。如果您對作為研究參
與者的權利有任何疑問，無法聯繫調查員，或者有任何問題，疑慮或投訴，而您希望向研究人員以外的其他人解決問
題，請聯繫哥倫比亞大學師範學院 Institute Review Board at（212）678-4105。 
 
_____________________________________ _____________________________________ 
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與者的權利有任何疑問，無法聯繫調查員，或者有任何問題，疑慮或投訴，而您希望向研究人員以外的其他人解決問
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Appendix 5. Survey in English 
We would like to seek your opinion as to the potential advantages and disadvantages associated with different methods of 
infant feeding. Even if you’ve never been a parent or have never had any prior experience with infant feeding, please answer 
each question with the thought the first comes to mind. For each of the statements, please circle whether you strongly agree, 
somewhat agree, somewhat disagree or strongly disagree. Please read each question carefully and answer to the best of your 
ability. Please only circle one for each question. 









1. I think using formulas can provide adequate 



















3. At a certain stage, formula would be 
needed in order to provide enough 









4. I think using formula can allow the mother 



















6. I think feeding babies with formula made in 
the US is safe for they are strictly regulated 









7. Based on Chinese medicine, formulas made 
in the US are more “neutral” and “milder” 









8. I think formula feeding is very convenient 



















10. I think formula feeding can allow the 









11. Formula feeding can allow me to know 









12. Formula feeding can allow me to know 









13. I believe formulas made in the US are 






















15. I think formula would be necessary for 









16. I think it’s important for parents to 
prepare enough supply of formula at 



















18. I think formula feeding allows other family 









19. I think formula feeding is a way of 









20. I think feeding babies with formula would 









21. All things considered, preparing formula 









22. I would describe my attitude towards 









23. Overall, I think using formulas made in the 









24. All things considered, I feel very favorable 



















26. I think most of the Chinese mothers in my 









27. I think most of the American mothers in 



















29. I think most of the Chinese mothers in my 









30. I think that doctors and other health 






























2. I think breastfeeding provides additional 




















4. I think breastfeeding makes it difficult to know 



















6. I think breastfeeding will have a negative impact 



















8. I think breastfeeding prevents other family 


















10. I think the foods the mother consume during 










11. I think it is not necessary to breastfeed in the 










12. I think breastfeeding is impossible after 



















14. I think breastfeeding in public places such as 









15. I think most of the Chinese mothers in my 









16. All things considered, breastfeeding takes too 









17. I think the choice of whether to use formula or 










18. I think the choice of whether to use formula or 
breastfeed is totally up to the grandparents of 









19. If people asked me how they should feed their 

























Please tell us about yourself. 
1. What is your gender?        2. How old are you? 
Male Female Other 
































7. If you can choose a family doctor or 











8. What kinds of food do you prefer? 














9. Where were you born? 





g. Other, please specify: 
__________________ 
10. What is the 5-digit zip code of your current residence? 
__ __ __ __ __ 
11. What is your educational attainment?  
a. No education c. High school graduate e. Bachelor’s degree 
b. Less than high school diploma d. Some college credits or associate’s degree f. Graduate or professional degree 
12. What is your combined household annual income? 
a. Less than $25k c.  $35k to 50k e. $75k to 100k g. $150k to 200k 
b. $25k to 35k  d. $50k to 75k f. $100k to 150k h. $200k and more 
13. What is your marital status? 
a. Never married 
b. Married or  
in a domestic partnership 
c. Divorced d. I’m a widow or widower 
14. Which of the following role(s) do you have in your family? Please choose all that apply 
a. I’m a parent 
b. I’m a grandparent on the 
mother’s side 
c. I’m a grandparent on the 
father’s side 
d. I’m neither a parent nor 
grandparent 
15. Which of the following people do you live with? Please choose all that apply. 
a. My spouse or partner d. My in-law’s g. Other relatives 
b. Roommates who are not relatives e. My children h. I live by myself 
c. My parents f.  My grandchildren 











非常同意 有些同意 有些反对 非常反对 
1. 我认为奶粉可以为宝宝提供足够的营养。 非常同意 有些同意 有些反对 非常反对 
2. 我认为奶粉能让宝宝非常容易饱腹。 非常同意 有些同意 有些反对 非常反对 
3. 到达某个阶段时，需要奶粉才能为宝宝提供足
够的营养。 
非常同意 有些同意 有些反对 非常反对 
4. 我认为使用奶粉喂养可以让母亲快速减肥。 非常同意 有些同意 有些反对 非常反对 
5. 我认为使用奶粉喂养不会影响母亲的身材。 非常同意 有些同意 有些反对 非常反对 
6. 我认为用美国制造的奶粉奶喂养宝宝是安全
的，因为它们受到美国政府的严格管制。 
非常同意 有些同意 有些反对 非常反对 
7. 根据中国医学，美国制造的奶粉比中国制造的
奶粉对宝宝更“中性”和“温和”。 
非常同意 有些同意 有些反对 非常反对 
8. 我认为奶粉喂养对家庭来说是非常方便使用
的。 
非常同意 有些同意 有些反对 非常反对 
9. 我认为奶粉喂养会帮助宝宝更加独立。 非常同意 有些同意 有些反对 非常反对 
10. 我认为奶粉喂养可以让母亲更加独立。 非常同意 有些同意 有些反对 非常反对 
11. 奶粉喂养可以让我确切知道宝宝究竟喝了多
少。 
非常同意 有些同意 有些反对 非常反对 
12. 奶粉喂养可以让我确切知道下一次喂养是什么
时候。 
非常同意 有些同意 有些反对 非常反对 
13. 我相信在美国制造的奶粉甚至比母乳更好丶营
养更丰富。 
非常同意 有些同意 有些反对 非常反对 





非常同意 有些同意 有些反对 非常反对 
16. 我认为家长为新生宝宝在家准备足够的奶粉是
必须的。 
非常同意 有些同意 有些反对 非常反对 
17. 我认为使用奶粉喂养宝宝是时尚现代的方式。 非常同意 有些同意 有些反对 非常反对 
18. 我认为奶粉喂养可以让其他家庭成员与宝宝建
立关系。 
非常同意 有些同意 有些反对 非常反对 
19. 我认为奶粉喂养是融入西方文化的一种方式。 非常同意 有些同意 有些反对 非常反对 
20. 我觉得奶粉喂养宝宝会让我感到内疚。 非常同意 有些同意 有些反对 非常反对 
21. 我认为准备奶粉需要花费太多时间和工夫。 非常同意 有些同意 有些反对 非常反对 
22. 我形容我对奶粉的态度是非常正面的。 非常同意 有些同意 有些反对 非常反对 
23. 总体来说，我认为使用美国制造的奶粉是一件
非常好的事情。 
非常同意 有些同意 有些反对 非常反对 
24. 综合全部的看法，我对美国制造的奶粉感到非
常满意。 
非常同意 有些同意 有些反对 非常反对 
25. 我觉得我大部分的朋友和家人都使用奶粉。 非常同意 有些同意 有些反对 非常反对 
26. 我觉得在我社区大部分的中国妈妈都使用奶
粉。 
非常同意 有些同意 有些反对 非常反对 
27. 我觉得在美国大部分的美国妈妈都使用奶粉。 非常同意 有些同意 有些反对 非常反对 
28. 我觉得我的家人和朋友都会建议使用奶粉。 非常同意 有些同意 有些反对 非常反对 
29. 我觉得在我社区的中国妈妈都会建议使用奶
粉。 
非常同意 有些同意 有些反对 非常反对 
30. 我觉得医生和其他健康专业人士都会建议使用
奶粉。 




非常同意 有些同意 有些反对 非常反对 
1. 我认为母乳喂养可以保护宝宝免受感染。 非常同意 有些同意 有些反对 非常反对 
2. 我认为母乳喂养可以提供额外的营养素，而这些
营养素在任何奶粉中都是没有的。 
非常同意 有些同意 有些反对 非常反对 
3. 我认为母乳喂养对母亲来说太痛苦了。 非常同意 有些同意 有些反对 非常反对 
4. 我认为母乳喂养很难确切知道宝宝喝了多少。 非常同意 有些同意 有些反对 非常反对 
5. 我认为母乳喂养对宝宝有营养不足的风险。 非常同意 有些同意 有些反对 非常反对 
6. 我认为母乳喂养会对母亲的身材产生负面影响。 非常同意 有些同意 有些反对 非常反对 
7. 我认为母乳喂养是中国文化重要的一部分。 非常同意 有些同意 有些反对 非常反对 
8. 我认为母乳喂养防止其他家庭成员与宝宝建立关
系。 
非常同意 有些同意 有些反对 非常反对 
9. 我认为母乳喂养过时了。 非常同意 有些同意 有些反对 非常反对 
10. 我认为母亲在喂养母乳期间进食的食物会让她
很难减肥。 
非常同意 有些同意 有些反对 非常反对 
11. 我认为在美国是没有必要喂养母乳的，因为美
国有高质量和安全的奶粉。 
非常同意 有些同意 有些反对 非常反对 
12. 我认为母亲重返工作后，母乳喂养是不可能
的。 
非常同意 有些同意 有些反对 非常反对 
13. 我认为母乳喂养对母亲非常不利。 非常同意 有些同意 有些反对 非常反对 
14. 我认为在餐厅等公共场所进行母乳喂养是非常
不好的。 
非常同意 有些同意 有些反对 非常反对 
15. 我觉得在我社区大部分的中国妈妈都是母乳喂
养的。 
非常同意 有些同意 有些反对 非常反对 
16. 綜合全部看法，母乳喂养花费太多时间和工
夫。 








非常同意 有些同意 有些反对 非常反对 
19. 如果有人问我他们应该如何喂他们的新生儿，
我会建议奶粉。 
非常同意 有些同意 有些反对 非常反对 






1. 你的性别是什么？     



































































10. 你 5位数字的家庭邮政编码是什么？ 
__ __ __ __ __ 
11. 你的教育程度？  
a. 沒有教育 c. 高中毕业 e. 大学学士学位 
b. 不到高中文凭 d. 一些大学学分或副学士学位 f. 研究生或专业学位 
 
12. 哪一项属于你的家庭全年总额收入？ 
a. 2万 5千以下 c.  3万 5千到 5万 e. 7万 5千到 10万 g. 15万到 20万 
















a. 我的配偶或伴侣 d. 我的姻亲 g. 其他亲戚 
b. 室友  (非亲戚) e. 我的孩子 h. 我自己一個人住 












非常同意 有些同意 有些反對 非常反對 
1. 我認為奶粉可以為寶寶提供足夠的營養。 非常同意 有些同意 有些反對 非常反對 
2. 我認為奶粉能讓寶寶非常容易飽腹。 非常同意 有些同意 有些反對 非常反對 
3. 到達某個階段時，需要奶粉才能為寶寶提供足夠的
營養。 
非常同意 有些同意 有些反對 非常反對 
4. 我認為使用奶粉餵養可以讓母親快速減肥。 非常同意 有些同意 有些反對 非常反對 
5. 我認為使用奶粉餵養不會影響母親的身材。 非常同意 有些同意 有些反對 非常反對 
6. 我認為用美國製造的奶粉餵養寶寶是安全的，因為
它們受到美國政府的嚴格管制。 
非常同意 有些同意 有些反對 非常反對 
7. 根據中國醫學，美國製造的奶粉比中國製造的奶粉
對寶寶會更“中性”和“溫和”。 
非常同意 有些同意 有些反對 非常反對 
8. 我認為奶粉餵養對家庭來說是非常方便使用的。 非常同意 有些同意 有些反對 非常反對 
9. 我認為奶粉餵養會幫助寶寶更加獨立。 非常同意 有些同意 有些反對 非常反對 
10. 我認為奶粉餵養可以讓母親更加獨立。 非常同意 有些同意 有些反對 非常反對 
11. 奶粉餵養可以讓我確切知道寶寶喝了多少。 非常同意 有些同意 有些反對 非常反對 
12. 奶粉餵養可以讓我確切知道下一次餵養是什麼時
候。 
非常同意 有些同意 有些反對 非常反對 
13. 我相信在美國製造的奶粉甚至比母乳更好丶營養
更豐富。 
非常同意 有些同意 有些反對 非常反對 





非常同意 有些同意 有些反對 非常反對 
16. 我認為家長為新生寶寶在家準備足夠的奶粉是必
須的。 
非常同意 有些同意 有些反對 非常反對 
17. 我認為使用奶粉餵養寶寶是時尚現代的方式。 非常同意 有些同意 有些反對 非常反對 
18. 我認為奶粉餵養可以讓其他家庭成員與寶寶建立
關係。 
非常同意 有些同意 有些反對 非常反對 
19. 我認為奶粉餵養是融入西方文化的一種方式。 非常同意 有些同意 有些反對 非常反對 
20. 我覺得奶粉餵養寶寶會讓我感到內疚。 非常同意 有些同意 有些反對 非常反對 
21. 我認為準備奶粉需要花費太多時間和工夫。 非常同意 有些同意 有些反對 非常反對 
22. 我對奶粉餵養的態度是非常正面的。 非常同意 有些同意 有些反對 非常反對 
23. 總體來說，我認為使用美國製造的奶粉是一件非
常好的事情。 
非常同意 有些同意 有些反對 非常反對 
24. 綜合全部看法，我對美國製造的奶粉感到非常滿
意。 
非常同意 有些同意 有些反對 非常反對 
25. 我覺得我大部分的朋友和家人都使用奶粉。 非常同意 有些同意 有些反對 非常反對 
26. 我覺得在我社區大部分的中國媽媽都使用奶粉。 非常同意 有些同意 有些反對 非常反對 
27. 我覺得在美國大部分的美國媽媽都使用奶粉。 非常同意 有些同意 有些反對 非常反對 
28. 我覺得我的家人和朋友都會建議使用奶粉。 非常同意 有些同意 有些反對 非常反對 
29. 我覺得在我社區的中國媽媽都會建議使用奶粉。 非常同意 有些同意 有些反對 非常反對 
30. 我覺得醫生和其他健康專業人士都會建議使用奶
粉。 




非常同意 有些同意 有些反對 非常反對 
1. 我認為母乳喂養可以保護寶寶免受感染。 非常同意 有些同意 有些反對 非常反對 
2. 我認為母乳喂養可以提供額外的營養素，而這些營
養素在任何奶粉中都是沒有的。 
非常同意 有些同意 有些反對 非常反對 
3. 我認為母乳喂養對母親來說太痛苦了。 非常同意 有些同意 有些反對 非常反對 
4. 我認為母乳喂養很難確切知道寶寶喝了多少。 非常同意 有些同意 有些反對 非常反對 
5. 我認為母乳喂養對寶寶有營養不足的風險。 非常同意 有些同意 有些反對 非常反對 
6. 我認為母乳喂養會對母親的身材產生負面影響。 非常同意 有些同意 有些反對 非常反對 
7. 我認為母乳喂養是中國文化重要的一部分。 非常同意 有些同意 有些反對 非常反對 
8. 我認為母乳喂養會阻礙其他家庭成員與寶寶建立關
係。 
非常同意 有些同意 有些反對 非常反對 
9. 我認為母乳喂養過時了。 非常同意 有些同意 有些反對 非常反對 
10. 我認為母親在喂養母乳期間進食的食物會讓她很
難減肥。 
非常同意 有些同意 有些反對 非常反對 
11. 我認為在美國是沒有必要喂養母乳的，因為美國
有高質量和安全的奶粉。 
非常同意 有些同意 有些反對 非常反對 
12. 我認為母親重返工作後，母乳喂養是不可能的。 非常同意 有些同意 有些反對 非常反對 
13. 我認為母乳喂養對母親非常不利。 非常同意 有些同意 有些反對 非常反對 
14. 我認為在餐廳等公共場所進行母乳喂養是非常不
好的。 
非常同意 有些同意 有些反對 非常反對 
15. 我覺得在我社區大部分的中國媽媽都是母乳喂養
的。 
非常同意 有些同意 有些反對 非常反對 
16. 綜合全部看法，母乳喂養花費太多時間和工夫。 非常同意 有些同意 有些反對 非常反對 
17. 我認為使用奶粉或母乳喂養的選擇完全取決於孩
子的父母。 
非常同意 有些同意 有些反對 非常反對 
18. 我認為使用奶粉或母乳喂養的選擇完全取決於孩
子的祖父母。 
非常同意 有些同意 有些反對 非常反對 
19. 如果有人問我他們應該如何餵他們的新生兒，我
會建議奶粉。 
非常同意 有些同意 有些反對 非常反對 




































































a. 美國 b. 中國 c. 台湾 d. 香港 e. 另一個亞洲國家 f. 另一個西方國家 
g. 其他，請註明： 
_______________ 
10. 你 5位數字的家庭郵政編碼是什麼？ 
__ __ __ __ __ 
11. 你的教育程度？  
a. 沒有教育 c. 高中畢業 e. 大學學士學位 
b. 不到高中文憑 d. 一些大學學分或副學士學位 f. 研究生或專業學位 
 
12. 哪一項屬於你的家庭全年總額收入？ 
a. 2萬 5千以下 c.  3萬 5千到 5萬 e. 7萬 5千到 10萬 g. 15萬到 20萬 
b. 2萬 5千到 3萬 5千 d. 5萬到 7萬 5千 f. 10萬到 15萬 h. 20萬以上 
 
13. 你的婚姻狀況是什麼？ 
a. 從未結婚 b. 已婚或在同居關係 c. 離婚 d. 我是寡婦或寡夫 
 
14. 你在你的家庭有下列哪些角色？請選擇所有適用的選項。 






d. 我的配偶或伴侶 d. 我的姻親 g. 其他親戚 
e. 室友  (非親戚) e. 我的孩子 h. 我自己一個人住 

























We are conducting an interesting study on infant feeding among 
the Chinese community in NYC. Your participation can help us 
better understand the community. If you are of Chinese descent, 
at least 18 years old, and live or work in NYC, we would love to 
hear from you! The survey is available in English, Simplified and 
Traditional Chinese. Please contact Adele at (917) 476-1355 for 
any inquiry. 






任何查询，请致电(917) 476-1355 联系 Adele。 
请跟进以下链接了解更多信息和参与在线的调查： 
https://tinyurl.com/Chinesefeeding 
Photo credit: Deposit Photos 
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Appendix 9. Scripts for in-person/phone interview invitation 
 
In-Person/Phone Invitation Script (English) 
“Hi, my name is Adele Lee.  I’m a doctoral student at Teachers College Columbia.  I would like 
to invite you to participate in an interview to help us better understand the practices of infant 
feeding among Chinese mothers in New York City. The participation is voluntary.  It will take 
approximately 30 to 40 minutes of your time. I will discuss the more details with you on the 
consent form before moving on to the study and you may ask any questions you may have. 
Thank you.” 
 












Department of Health & Behavior Studies 
525 West 120th Street, New York, NY 10027 
“Perceptions of various infant feeding methods among Chinese Community in New York City.” 
My name is Adele Lee. I’m a doctoral student in the Behavioral Nutrition Program at Teachers College Columbia 
University. I’d like to invite you to participate in an interview study to learn about the perceptions of different 
infant feeding methods among the Chinese community in New York City.  You may qualify to take part in this 
interview if you are: at least 18 years old, ethnically Chinese, and live or work in one of the five boroughs in New 
York City. 
There is no direct benefit for participating in this study. However, your participation may help us to understand 
how the Chinese community in New York City perceives the various methods of infant feeding. This information 
may also help us to develop programs to better assist the Chinese community in the United States. Approximately 
20 to 30 adults will participate in the interview. 
Involvement in the study is voluntary, so you may choose to participate or not or skip any questions you do not 
wish to answer.  The interview will take approximately 30 to 40 minutes of your time.  The interview will ask you 
about your belief about infant feeding in your community.  
All information will be kept confidential; meaning that your name will not be linked to any information you share 
on the interview in any way. For quality assurance, the study team and members of the Teachers College 
Institutional Review Board (IRB) may review the data collected from you as part of this study. Otherwise, all 
information obtained from your participation in this study will be held strictly confidential and will be disclosed 
only with your permission. 
This is a minimal risk study. However, some questions might make you feel uncomfortable.  But you can end the 
interview at any time. If you do not want to take part, you have the right to refuse to take part, or end the interview 
at any time without penalty.  This study is voluntary. 
Data collected for the study will be kept for 3 years after the completion of the study as required by the IRB office. 
PARTICIPANT’S RIGHTS 
 I have read and discussed the informed consent with the researcher. I have had ample opportunity to ask 
questions about the purposes, procedures, risks and benefits regarding this research study.  
 I understand that my participation is voluntary. I may refuse to participate or withdraw participation at any 
time without penalty. 
 The researcher may withdraw me from the research at his or her professional discretion.  
 If, during the course of the study, significant new information that has been developed becomes available 
which may relate to my willingness to continue my participation, the investigator will provide this information 
to me.  
 Any information derived from the research study that personally identifies me will not be voluntarily released 
or disclosed without my separate consent.  
 Identifiers may be removed from the data. De-identifiable data may be used for future research studies, or 
distributed to another investigator for future research without additional informed consent from the subject or 
the representative 
 I should receive a copy of the Informed Consent document.  
Contact Information 
If you have any questions, concerns, complaints about the research, you can reach the researcher Adele Lee at 
(917) 476-1355.  If you have any questions about your rights as a research participant, cannot reach the 
investigator, or have questions, concerns, or complaints that you wish to address to someone other than the 
researcher, contact the Institute Review Board at Teachers College Columbia University at (212) 678-4105. 
 _____  I agree to be audio recorded. 
 _____ I do not agree to be audio recorded. 
 
_________________________  __________________________ 
Signature   Date  






Department of Health & Behavior Studies 
525 West 120th Street, New York, NY 10027 
 
“Perceptions of various infant feeding methods among Chinese Community in New York City.” 
 
My name is Adele Lee. I’m a doctoral student in the Behavioral Nutrition Program at Teachers College Columbia 
University. I’d like to invite you to participate in an interview study to learn about the perceptions of different 
infant feeding methods among the Chinese community in New York City.  You may qualify to take part in this 
interview if you are: at least 18 years old, ethnically Chinese, and live or work in one of the five boroughs in New 
York City. 
There is no direct benefit for participating in this study. However, your participation may help us to understand 
how the Chinese community in New York City perceives the various methods of infant feeding. This information 
may also help us to develop programs to better assist the Chinese community in the United States. Approximately 
20 to 30 adults will participate in the interview. 
Involvement in the study is voluntary, so you may choose to participate or not or skip any questions you do not 
wish to answer.  The interview will take approximately 30 to 40 minutes of your time.  The interview will ask you 
about your belief about infant feeding in your community.  
All information will be kept confidential; meaning that your name will not be linked to any information you share 
on the interview in any way. For quality assurance, the study team and members of the Teachers College 
Institutional Review Board (IRB) may review the data collected from you as part of this study. Otherwise, all 
information obtained from your participation in this study will be held strictly confidential and will be disclosed 
only with your permission. 
This is a minimal risk study. However, some questions might make you feel uncomfortable.  But you can end the 
interview at any time. If you do not want to take part, you have the right to refuse to take part, or end the interview 
at any time without penalty.  This study is voluntary. 
Data collected for the study will be kept for 3 years after the completion of the study as required by the IRB office. 
PARTICIPANT’S RIGHTS 
 I have read and discussed the informed consent with the researcher. I have had ample opportunity to ask 
questions about the purposes, procedures, risks and benefits regarding this research study.  
 I understand that my participation is voluntary. I may refuse to participate or withdraw participation at any 
time without penalty. 
 The researcher may withdraw me from the research at his or her professional discretion.  
 If, during the course of the study, significant new information that has been developed becomes available 
which may relate to my willingness to continue my participation, the investigator will provide this information 
to me.  
 Any information derived from the research study that personally identifies me will not be voluntarily released 
or disclosed without my separate consent.  
 Identifiers may be removed from the data. De-identifiable data may be used for future research studies, or 
distributed to another investigator for future research without additional informed consent from the subject or 
the representative 
 I should receive a copy of the Informed Consent document.  
Contact Information 
If you have any questions, concerns, complaints about the research, you can reach the researcher Adele Lee at 
(917) 476-1355.  If you have any questions about your rights as a research participant, cannot reach the 
investigator, or have questions, concerns, or complaints that you wish to address to someone other than the 
researcher, contact the Institute Review Board at Teachers College Columbia University at (212) 678-4105. 
 _____  I agree to be audio recorded. 
 _____ I do not agree to be audio recorded. 
 
_________________________ ________________________ 
Signature  Date 
COPY FOR RESEARCHER 
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信息也可能有助於我們制定計劃，更好地協助美國華人社區。大約 20 至 30 名成年人將參加調查。 




















如果您對研究有任何疑問，疑慮和抱怨，可以撥打（917）476-1355 與研究員 Adele Lee 聯繫。如果您對作為研究參
與者的權利有任何疑問，無法聯繫調查員，或者有任何問題，疑慮或投訴，而您希望向研究人員以外的其他人解決問
題，請聯繫哥倫比亞大學師範學院 Institute Review Board at（212）678-4105。 
 
_____________________________________ _____________________________________ 
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法。這些信息也可能有助於我們制定計劃，更好地協助美國華人社區。大約 20 至 30 名成年人將參加調查。 




















如果您對研究有任何疑問，疑慮和抱怨，可以撥打（917）476-1355 與研究員 Adele Lee 聯繫。如果您對作為
研究參與者的權利有任何疑問，無法聯繫調查員，或者有任何問題，疑慮或投訴，而您希望向研究人員以外的其








Appendix 12 – Semi-Structured Qualitative Interview Question Guide in English 
1) What do you think about formula feeding? 
- Why are these benefits important? 
- Where did you learn about them? 
- How do you compare it to the formulas made in China? 
2) How is infant formula regulated in the U.S.? 
- Why do you trust formulas made in the U.S.? 
3) What do you think about breastfeeding? 
- How might breastfeeding be an inconvenience? 
4) How are the Chinese mothers in China and Chinese mothers in US different in terms of 
how they feed their newborns? 
- Why might Chinese mothers in the US have different expectations for themselves 
upon moving to the US? 
- How can formula feeding help? 
5) How do most of your friends and relatives feed their newborns?  
- What do you think about the health outcomes of those formula-fed children? 
- Who and why do you trust or not trust their opinions? 
- What do you think most non-Chinese American mothers feed their newborns? 
6) What would you recommend for your own children and other parents, and why? 
Additional questions for grandparents: 
7) How did you feed your children back then? 
- What are the health outcomes of your grown children? 
- What do you think about their health and accomplishments compared to other adults? 
8) How does your family value your input as a grandparent? 
- Why is it important, compared to opinions from outside family such as doctors, other 
parents, etc.? 































Appendix 14 – Descriptions of interview participants (n=20)
Interview 1  
Age: 30 
Fed formula: Yes 
Acculturation: 1 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Role in family: Parent 
Household: Husband, children, in-laws 
 
ScoreS of TPB constructs 
Beliefs: N/A 
Attitudes: 3.00 
Descriptive norms: N/A 
Injunctive norms: N/A 
Perceived difficulty: 3.00 





Fed formula: Yes 
Acculturation: 1 
POB: China 
Education: Less than HS grad 
Income: skipped 
Marital status: Married 
Roles in family: Grandmother on mom side, 
Parent 
Household: Husband, children, 
grandchildren 
 
Scores of TPB constructs 
Beliefs: N/A 
Attitudes: 3.67 
Descriptive norms: 3.67 
Injunctive norms: 2.67 
Perceived difficulty: 3.00 





Fed formula: Yes 
Acculturation: 1 
POB: Another Asian country 
Education: HS grad 
Income: skipped 
Marital status: Married 
Role in family: Parent 
Household: Husband, children 
 
Scores of TPB constructs 
Beliefs: N/A 
Attitudes: 2.67 
Descriptive norms: 3.33 
Injunctive norms: 2.33 
Perceived difficulty: 2.00 





Fed formula: Yes 
Acculturation: 1 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Role in family: Parent 
Household: Husband, children 
 
Scores of TPB constructs 
Beliefs: 2.85 
Attitudes: 3.67 
Descriptive norms: N/A 
Injunctive norms: 1.67 
Perceived difficulty: 2.00 
Perceived behavioral control: 4.00 





Fed formula: Yes 
Acculturation: 1 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Household: Husband, children, in-laws 
 
Scores of TPB constructs 
Beliefs: 2.95 
Attitudes: 3.33 
Descriptive norms: 3.00 
Injunctive norms: 2.33 
Perceived difficulty: 2.00 




Fed formula: Yes 
Acculturation: 1.4 
POB: China 
Education: HS grad 
Income: 50k to 75k 
Marital status: Married 
Household: Husband, children 
 
Scores of TPB constructs 
Beliefs: 2.75 
Attitudes: 3.67 
Descriptive norms: 3.33 
Injunctive norms: 2.33 
Perceived difficulty:  3.00 




Fed formula: Yes 
Acculturation: 1.4 
POB: China 
Education: Some college credits or 
associate’s degree 
Income: skipped 
Marital status: Married 
Household: Husband, children 
 
Scores of TPB constructs 
Beliefs: 2.65 
Attitudes: 3.67 
Descriptive norms: 3.67 
Injunctive norms: 
Perceived difficulty: 2.00 





Fed formula: Yes 
Acculturation: 3.4 
POB: US 
Education: Some college credits or 
associate’s degree 
Income: skipped 
Marital status: Married 
Role in family: Parent 
Household: Husband, children, in-law’s, 
other relatives 
 
Scores of TPB constructs 
Beliefs: N/A 
Attitudes: N/A 
Descriptive norms: N/A 
Injunctive norms: 2.33 
Perceived difficulty: 1.00 








Fed formula: No 
Acculturation: 2.4 
POB: China 
Education: Graduate or professional degree 
Income: skipped 
Marital status: Married 
Household: Husband, children 
 
Scores of TPB constructs 
Beliefs: N/A 
Attitudes: 3.67 
Descriptive norms: 2.33 
Injunctive norms: 2.00 
Perceived difficulty: 4.00 




Fed formula: Yes 
Acculturation: 1.6 
POB: China 
Education: Some college credits or 
associate’s degree 
Income: skipped 
Marital status: Married 
Household: Husband, children, in-laws 
 
Scores of TPB constructs 
Beliefs: 3.10 
Attitudes: 4.00 
Descriptive norms: 4.00 
Injunctive norms: 2.67 
Perceived difficulty: 2.00 










Marital status: Married 
Household: Husband, children, in-laws 
 
Scores of TPB constructs 
Beliefs: 2.85 
Attitudes: 3.67 
Descriptive norms: 2.33 
Injunctive norms: 2.33 
Perceived difficulty: 2.00 




Fed formula: Yes 
Acculturation: 1 
POB: China 
Education: Less than HS diploma 
Income: skipped 
Marital status: Married 
Household: Husband, children, in-laws 
Scores of TPB constructs 
Beliefs: N/A 
Attitudes: N/A 
Descriptive norms: N/A 
Injunctive norms: N/A 
Perceived difficulty: N/A 








Fed formula: No 
Acculturation: 1.8 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Household: Husband, children 
 
Scores of TPB constructs 
Beliefs: 2.80 
Attitudes: 3.00 
Descriptive norms: 3.33 
Injunctive norms: N/A 
Perceived difficulty: 4.00 




Fed formula: Yes 
Acculturation: 1.2 
POB: China 
Education: Some college credits or 
associate’s degree 
Income: skipped 
Marital status: Married 
Household: Husband, children, in-laws 
 
Scores of TPB constructs 
Beliefs: 2.75 
Attitudes: 3.33 
Descriptive norms: 3.33 
Injunctive norms: 2.33 
Perceived difficulty: 1.00 





Fed formula: Yes 
Acculturation: 2.2 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Household: Husband, children, in-laws 
 
Scores of TPB constructs 
Beliefs: 3.00 
Attitudes: 3.00 
Descriptive norms: 4.00 
Injunctive norms: 2.33 
Perceived difficulty: 2.00 





Fed formula: Yes 
Acculturation: 1.2 
POB: China 
Education: Less than HS diploma 
Income: skipped 
Marital status: Married 
Household: Husband, children, roommates 
 
Scores of TPB constructs 
Beliefs: N/A 
Attitudes: 4.00 
Descriptive norms: 3.33 
Injunctive norms: 2.33 
Perceived difficulty: 1.00 









Fed formula: No 
Acculturation: 1 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Household: Husband, children, roommates 
 
Scales of TPB constructs 
Beliefs: 3.40 
Attitudes: 3.67 
Descriptive norms: 3.33 
Injunctive norms: 3.00 
Perceived difficulty: 3.00 




Fed formula: No 
Acculturation: 1 
POB: China 
Education: HS grad 
Income: skipped 
Marital status: Married 
Household: Husband, children, in-laws 
 
Scales of TPB constructs 
Beliefs: 3.55 
Attitudes: 3.00 
Descriptive norms: 4.00 
Injunctive norms: 2.67 
Perceived difficulty: 2.00 




Fed formula: N/A 
Acculturation: 2.6 
POB: China 
Education: Graduate or professional degree 
Income: skipped 
Marital status: Single 
Roles in family: Neither parents nor 
grandparent 
Household: Parents and siblings 
 
Scales of TPB constructs 
Beliefs: 3.35 
Attitudes: 4.00 
Descriptive norms: 4.00 
Injunctive norms: 2.33 
Perceived difficulty: 1.00 





Fed formula: Yes 
Acculturation: 1.2 
POB: China 
Education: Less than HS grad 
Income: skipped 
Marital status: Married 




Scales of TPB constructs 
Beliefs: 3.50 
Attitudes: 4.00 
Descriptive norms: 3.33 
Injunctive norms: 3.00 
Perceived difficulty: 2.00 














Perceived benefits of formula feeding 
“I think the nutrition in formula is better… because the baby can grow faster.”  
(#14; 31-year-old mother; some college credits or associate degree; low acculturation: 1.2) 
 
“Babies who are on formula have glowing white skin… they should be glowing, white and chubby. 
Babies are cute when they are chubby… not all breastfed babies are healthy. It depends on the mom’s 
physical health. Breast milk is not always better.”  
(#16; 33-year-old mother; less than a high school diploma; low acculturation: 1.2) 
 
 “They (babies) are active, healthy. They have healthy skin tone.” 
(#5; 33-year-old mother; high school diploma; low acculturation: 1.0) 
 
“At her checkup’s, everything was perfect. She has perfect vision.”  
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
“Compared to formulas made in China, the formulas made in the U.S. is better for digestion as 
contained less ‘heat’.” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
Quality and safety of infant formula made in the U.S. 
“You never have to worry about it because the regulation on quality is very strict in the U.S. so I feel 
very safe to use it… Everyone knows… they (the U.S. government) put children first and then second 
is geriatric…” 
(#11; 31-year-old mother; Bachelors; low acculturation: 2.0) 
 
“I think the U.S. government has strict regulation on infant food. It seems the government has strict 
law on protecting their children, I believe.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
Convenience of formula feeding 
“The formula is convenient in a sense that it can calm a fussy baby quickly. The baby can’t suck the 
breast milk because there’s not enough of it.” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
“It (ready-to-feed-bottle) saves time. When the baby is fussy, you can calm the baby right away.”
                       (#6; 35-year-old; HS diploma, low acC.: 1.4) 
 
“Formula allows me to get more rest.” 
(#15; 36-year-old mother; high school diploma; medium acculturation: 2.2) 
 
“It’s convenient. I think it’s a great invention. It makes people’s life a lot easier.” 


















































Formula feeding as norms in the 80s 
“Formula was something preferred by doctors at the hospital at the time. What do we know as a new 
mother, you know, we just followed what the hospital told us. The doctors at the hospital said, ‘it’s no 
problem’ and ‘it’s healthy’ so we just followed their recommendation. We were given samples at the 
hospital.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
Formula feeding as norms in current community 
“Most of them breastfeed and then change to formula.” 
(#10; 31-year-old mother; some college credits/associate degree, low acculturation: 1.6) 
 
“I think majority of them use formula.” 
 (#3; 29-year-old mother; high school diploma; low acculturation: 1.0) 
 
“Most of them do exclusive formula, some do a mix, rarely they breastfeed… their children grew up 
very well... it gave me the confidence for using formula since so many children of my friends, and my 
community are healthy on formula.”  
(#4; 35-year-old mother; HS diploma, low acculturation: 1.0) 
 
“All of them use formula. No one breastfeed… Their kids are healthy. Their kids are all soft, plump, 
and chubby… of course you would trust them” 
(#16; 33-year-old mother; less than a high school diploma, low acculturation: 1.2) 
 
“I think more Chinese mothers in the U.S. use formula… People say, the mothers here do it for figure. 
In China, because it’s a tradition. So most mothers here use formula.” 
(#17, 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
“The U.S. government has strict regulation… because 80% of the U.S. kids drink formula.” 




















Grandparents advocating for formula feeding 
“I think there is no difference between formula and breast milk. A baby’s health and intelligence will 
not be affected by whether it is formula-fed or breastfed.” 
“If they listen to wrong advice from other people, they will make mistakes. I don’t want them to have 
to make mistakes… it’s upsetting and disappointing. We try our best to be parents.” 
(#20; 66-year-old grandmother; less than a high school diploma; low acculturation: 1.2) 
 
Grandparent’s control over decision of infant feeding 
 “There was no real evidence. It was just more like a ‘this is what we did. We grew up with formula. 
Your mom took formula. We gave you formula.’ … They didn’t believe in breast milk. I don’t think 
breast milk was like a really… maybe not an option for them?” 
 “I think it was important to make them feel like they have it under control but it’s hard raising a 
child under Chinese tradition and stuff because there is so much they disagree with…” 
(#8; 28-year-old mother; some college credits or an associate degree, high acculturation: 3.4) 
 
“She (mother-in-law) called them ‘skinny’ and ‘small frame’ for their age.” 
(#1; 30-year-old mother; high school diploma; low acculturation: 1.0) 
 
“If the grandparent is involved in taking care of the baby then you need to include their input… 
grandmother also supports formula because it is more convenient for grandma as well.” 
(#14; 31-year-old mother; some college credits/associate degree; low acculturation: 1.2) 
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